Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



fdj^rz^/*? ■ 



i3diCuiQ,,n% 




f 



<< 
»* 



/ 



\. 



u - 



rf • 






6?. /sy 



i I ii 



An Experimental 



INQUIRY 



On fome Parts of the 



Animal Structure. 



-<*■ 



MaaanMT •MdaMMiAM 



r 



I 



y"' 






i % 




BOOKS printed for J. Walthoe. 

j.y^Ommentarium Najbldgieum, Morbos EfidenH- 

^ C0s^ & AerisVariatimes. inUrbel£}MTZ(xvS\^ . 
Locifque viciniSy per fedecim Annos grajfantes cam* 
fleBens. Auffore Clifton o Wintringham, 
M.D. 

2. Obfefvations on the different Strata of Earths 
aiid Minerals. By John Strache y, Efq; F. R. S. 

$. R. Welst«d, M.DJ de Me dicina Mentis. 

*, 

4. Dr. Freind's History of Physic, from 
the Time of Galen^ to the Beginning of the Six- 
teenth Century 5 chiefly with regard to Pradice. 
In a Difcourfe written to Dr* Mead. The Third 
Edition, in Two Volumes, O^^o;^. 

f. T. Lucretius Carus^ of the Nature of Thing^s. 
Tranflated into Englijh Verfe, by Thomas Creech^ 
M.A. The Sixth Edition, illuftrated with.NQtAf,* 
making a complete Syftem of the Epicurean Philo- 
fophy. In Two Volumes, OStaio. 



\ 



- -i 




V* 



\- 



An Experimental 





INQUIRY 

On fbme Parts of the 

Animal Structure. 



jBy Clifton WjNTRiNGH AM, y«»wn 
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musy optandumque efiy ut ab iis Inittum fiaty qu£ 
Traxi Medic a Junt proxima. 
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|HAT tketheoiy of PKjrffc' 
I has bten fllBCh impror^ 
I tihd many tkitfis difcovertd'^ 
by the induftry of flie^o- ; 
dernS, of which the Ancients Were in- : 
tirely ignofaM, is a .pofitioii nobody, 
1 beUevE, will difpute. But -that a "' 
great many more relating to e«ty' 
branch of this moft ufeful" Art lie-ftiU'' 
buried ifr' obfcurity, is ^ualiy cw-'-' 
' B tain. 
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JNTRODUCriON. 

tain. And what is yet more to be 
||ni^ijt§^^ than re4 igncM-apipe it£bl€( 
is,, falfe maxims an(i pofitions, are 
^n4|iY tiines introduced as^iSlsi ^pd, 
jiffiuiied as Data^ whscgoa to baUd 
future inquiries. Anatomy itfelf, tho' 
it has been more cultivated, and re- 
ceived greater improvements, than any 
other branch, as lying moil obvious to 
our fenfe^ ^not^cefrom this erf or, 
no oot even the largeft veflels ; v/hat 
then fhall we think of fiich as are more 
rgriote^ : , 

:The fat^l li>ring fro,n!i whence nioft 
of Ac erjrots in the Theoretical part of 
phyiic have flowed, is, the' deducing 
general conplufions from a few parti- 
ci^lar Experiments, ajid on this foun- 
dation ereding fome pompous plau- 
fiyeHyppthefis, which like Defcartes\ 
Vortices may indeed fliew how the 
one would ha^e framed the Univerfe, 

and 
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toicJ ttit ofe die^ AhiMal body ; but 
glVe us ykty, iitde fi^t Iik6 tii6 tesil 
teuatii^' of dthef . 

;rh2g jdiA dr^/ bfe obtained By a kii 
l!)oriotfs fekfcb, ^ftd^tHe fWiadl' fexatiii-^ 
iaddm' ittagLnable, and tfeit to6 dyd 
vaft' v^ifety of fejipei&ticntB ; ^ as' ab^ 
6ne may: be tonviriced fcy* fli6 fewine- 
thods of trial here made ufe of Wbeifttfi^ 
6nf)rAe:dffi^eilt l)'enfities, Strengdis 
arid Thid^iieflk of fdirie^ few of 'di^ 

fb; if he Wiil glvre' HinlM di^^trotibk 

of hth ' a' Variety of Ejcpd'&iifentv asf 
are rfecjiiifite fully to ilHillrate ^Iry? 
bi^ridi of this complitated Maehih^' 
di' thoroughly dx^Ikfti any one jiarti*'' 
cul^r Seccetbii j wherein- it ir imjJt^' 
fible to adv^Gc' one ftep wltfibii!? 
ei^ror', urikls' we bii- fiippartc^-by tindtf^ 
mable matters of Paift.' ' ' 
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US- a fw^ jExperuncnts of tjf\p r^iri w- 
able ftreneth of fome animal, veffels.; 
but no oae, that I know oiy has ,-at- 
t^ajptep their CoaipariTop^ .or. affbrdedlj 

^Ji^tfoun^atioatiheiij (^ 

of ^afHon oa the contained Jduids muft. 

depend - ;. • , r ; .•. , ,. 

,,rThe Experiments. herierd^ted are 
tnoltly made, on the veJ^Js,.c£ Brutes.; 
hut they are.aU on, fuch. p^its as are., 
umilar.to thto^ pf human bodies ; and. 
that^^not only. becaufe. it jv^js, Scarce, 
jfto prgcure a competent num- 




ber of the |att«r,r.many of them» tho 
opt here^ mentioned tp avoid confii- 
%?>.:^e^ng 'rgj^te4 ^f"? nay, twenty^ 
times. "^oveij -as sveU on different Ani- 
s^ds^ -of thciame kind, as thoie of a 
different Species, in ofder to the greater- 
certainty, where ^that was required j 
e.rr . t. but 
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but cliiefly, Ipecaufe it is licceiflary in 

£xperimetite of "this nature^ that the 

Animal {hpuld die in perFedtliealth^ 

The veflels of Morbid bodies bdng (o 

altered by die force of diiferent diieafes, 
whpfe (pfefts are often quite contrary 

to each pther, and the various changes 
introduced by*die' Iftimours, that no 
certainty 'l^ytd pe qeriyed jfroni trials 
of thftt tdndJ^ For what is more jcom* 
mon^ntHfle^iops of diis nature,"than 
to fin^ pi^y. veflels fo e^tende4, that 
not only idieir Capacities yaftlV ejfcecd 
their pi^per O^e and di^wn, but 
the Coats themfflyet ar^ b^om^ fo 
thin and dilsUi^d, as not to equa) one- 
half of their natural Thickngfs? whilft 
odiers, in different cafes, vary from 
didr natural proportion in the con* 
trary extreme, not to mention their 
RottennefsandCorruption, occafioned 
}>y the violence of the difeafes, and 

B 3 efieds 
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efiefts of die Humours. upon them, 
a circumftance not lei^ frequent than 
other of dje other. , . 
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Experimental Inq^uiry 

On fome Parts of the 

Animal Strudure. 



EXPERIMENT I. 

§ I. lARToftheAortade- 

fcendens of a young 

i maA, taken oat oF 

the body aftra it had' 

been dead forty hours^ was fou&d to 

wei^ in air by a very nice balance, 

whoie , bearn turned with the two- 

B + hundredth 
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hund^th.aart.pf .a^grdn. ^pep» 
iiywdghte, 1 6 grains, 7 5 ijiites, whiclv 
iEi^ame I £ball uie for a'wdght, a hun-. 
dred pf which make up hut on^ |^ain,' 
weighing Tf in water, its gravity 
was 7 grains, 75 mites. 

§ 2. The weight of part of the Vena 
cava in th? fame perfon was in ' air 

1 j^eiiiiy Weight, 4 grains, 63^ mites ; 
and the fame counrterpoifeif ^ in water, 

2 grains, 66 niite§. * 
- -§ 3. Hence the-fp^cific p^vity of 

the great Artery in a ..man-wilt be to 

water, jn , the propprtion of 13.675 to 

1290CJ, that' is, nearly as 106 to lOO. 

. Sr4.. Benep.allb.the fpecific ^vity 

of $He cpiTflpcrridiog Vein will be to 
W^terv ai ^!8^3.$Q 3597, that is, in 
t^g<|)rj[)pQitionQf i JXit to 1000 nearly. 
, 4;5,-I^enc,e by e0n|p^lii% the ipc-^; 
cific gravities in.§ .3^ 4. t^igetiicr,' it iar 
fvidfnt, :|hgt the, Vews^ cava « of! thiy 
' ' : -; young 
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young man exceeded tke Aorta of the 
fame peHbn in denfity in the projwr- 
^on of 3693?7oo to 355i3975> ^h^^ 
is, in the propcation of ^36 to 25' 
nearly. 

Experiment II, 

§ f , Fart of the Aorta defcendens of 
^ cglf, taken fre£h out of the body, 
which I always underftand, if not ex- 
prefled othcrwife, was found to weigh 
in air 7 pennyweights, 19 grainsj 
25 mites. The weight of this in 
water was 9 grains, 6 2 mites, 

§ 2. Part of the Vena cava of the 
feme calf weighed in air 2 penny- 
weights, 5 grains, 95 mites, and af- 
terwards in water 4 grains, 75 mites. 

§ 3. Hence the i^dfic gravity of 
die Artery to water will be in the pro- 
portion of 17825^ to 16863, that is, 
^ 1057 to 1000 nearly. 

§ 4i 
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§ 4. Thus 4|fb dbe ^(rific grarky 
of the Vdbi tK^ ^ iame fluid wiil bd 
in idi& jvepattion of 5^95^ to 4.9 20y 
that iS) as 1096 to 1 000 neatly. 

§ 5. Hence by comparing thefe fpfr^ 
cific gravities together, it appears, that 
the denfity of the grekt Attery was to 
that of the dorre^n(iii% Veiti ill, diis 
aaimal d calf, in the prc^>oiti<^ of 
87699000 to ^0975885, tiFmt k, as 
?r7 to ^ nearly, 

Experiment III. 

§1,1 found the weight of part c^ 
the Aorta of a lamJD to jae in air a pcin- 
nyweights, 14 grains, 44 mites ; and 
afterwa^rds in water it eou|it^oi{f4 
3 grains,. 23 mites. ^ 

§ 2. The weight of part of the Vein 
eorrfefponding to the preceding After^ 
y/^s in air 13 graiiiiS, 69 miteS) and 

the 
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die fkjoe bdiig weighed in water, its 
gravity was i grain, 1 6 mites. 

§-.3. Henpe the &e(^c gravity of 
the Aojta in this lamb was to water in 
ihe jjrc^rtion of 6;s44 to 5921, or 
of io^/|i to. looo. nearly. 

§ 4. Thus alfo the ipeciiic gravity 
ipf I^ Vc?ia. cava in the fame sinimal 
Yf^ tq ;wat^ in the proportion of 1 3 69 
to iaS3) ^^ pf 109a to loop nearly. 
. S. 5. Hence coi^paring thefpecdfic 
gravities of the Vein and Artery in § 3, 
4, together, it appears j that the den- 
fity of the great Artery in the lamh 
was t;o. th^t of the great Vein in the 

f^me, in thepn^onof 7823732 

to 8ip'5849^ that is, in the propor^ 
tm of 2|Q to ?5^ nearly. 

Experiment IV. 

V 

. § I. The Aortal of a young boay 
W€;ighe4 in air 6 pennyweights, 1 2 

grains 
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graiils, I c mites, and'in wat^r 9 grains, 

4.0 mitcs. ' • 

§ 2, Tlie Vena cava of. the" fame 
boar we^^ed in iair i pennyweight^ 
i 3 grains, 27 '■ rriites ; the ^me .iii 
water eountelrpoHBd^ ; 3 graflil, ' 55 



mites. ^ ■' 



§ 3. Hence ^fe Ipecific gravity of 
the great dpfcending Aitery in this 
animal was to water,' in the p«'opor* 
tion of 1 5 6 1 5 tor; 146 66, that is, 
nearly as 1064 to rooq. 

§ 4, Hence alio the^lpecific gravity' 
of the Vein correfooiiaing to the pre^ 
ceding Artery, will 'be' to water, as 
3727 to 3372, that is, in the propor- 
tion of I i 05 to 1 000 nearly. 

§ 5. It appears Sierefbre from § 3, 
4. that the denlity. of, the Vena cava 
in the boar exceeded mat of the corre- 
Iponding Artery in qie.propottibn of 

54660183 



i » 
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5446Qi^,t9.^26;s;378o, that is, in 
^JTO*???? of 1^,9 to 500 liwly. 

In ttder to obtain the Thickne^ of 
fuch Veflels or Membranes as were 
wanted with th^- gl^afeft exadnefs, I 
took die foUosying? rasithad. . ; . 
r Having 'firft djiyefoUy. deared the 
part, ^^hofe Thickne^ ] J wis ieeking, 
of all fatj i or any pthiet adherii^ : fiib-» 
i]^ce, I carefully j%rea4 it i^n a 
finooth forface ; and then cutdng:pff, 
by an inftninient made for that purrt 
P0fe, .an.exad indi fquare, or fomc 
detertninat^ pordbn of it, where (o 
much cotild not \3e obtained. I let it 
down into Water ; hei^cfe as bodies itn7 
xx^erfed in that fluid, from a principle 
of Hydyoftatic?, poflefs fpaces equal to 
themfelves in |)ulkj I found by com- 
paringf thefe bulks together, that a. 
Canity of water having the&meBafe, 
y and 



• • - • - 

and equal to the {oM cAitent of ditf 
part immerfed, was df fiicli apredfc^ 
Thicknefs, equal to that of the part 
before unknown. 

• • • ■ » 

* f ... • 

ExP'ERl-M«Nt V. . 

« _ . ♦ » 

§ I. I foaiid:'bf' the pieeedffig i)bi<^ 

Mass mei«!ksi^ <k^ f i . i.^p. It if^ 
^ <£ din inch tiiic^ j^sd"' th^ cdf^r&* - 
Qk)iidmgVeik csem was -rft of^^ao^^eti^ 

- f 2, T^he AdW' defcefideas- of di^ 
cd^ itieatuaied att 1^ u E^T'^/ir^ w^' 

•jt-of an inch iii ThicMefe^ iiid «te 
Vena^eava afeeridefts of die fatAd arii* 

rrtal was rft of an iiich thidc. 

^3. Tl^ Aortas of the boa*, whbfe' 
Den^ty was found hj E x p» tV. Was ' 
iV^ ao^ irichr iA diklfeifejls,^ and the- 
Vena cava of the fame^ Was equal- in' 



Thicknefs to -yl;?- of an inch? 
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^ 4, H^neet b^r;oei3f]|»2iiis t&eTiuck- 
iis^<^ of tbie: V9&A& fiamd m the pre- 
c€i#i^ ie^ions. o£ this «xperiinaiit^ it h 
e^i^f^itb^lt ^J^atb'slia^nng die fame 
^^l§$^<ki^ itm Kcipiocaliy as their 
QQ^fequ^tr, therefosiB the TJuckae&j 
of the A@(Eta of the })«DUDg man wa» to- 
th^t of its qotre^MDciiiig Yon, in die • 
pi^ottton q£ 1 54 to 9y diat is, nearl)^ 
as 17 tQ I. And the AortJ^ of the catf 
is m like manner to it& coire^nding' 
\^eiiQ, in the picapacdon of 1 5S to 1 1 ^ 
that is, neady.aa 14 to 1. La^y^, 
the^ort^ o£ dbeboar exceeds theThick^' 
n^&ofitheVeDa.cavii a£:endens in die 
fame animal in the propordcm c£ 2^2^ 
to 1 6, or of 33 to 2, that is, neail^r * 
as. 16 to. n. . • • 

§5, From,> ^ 5 . E X F. t §. 5 . Hxp. H. 
§ 5» Exj». HI,, jy. iti&obfetvable, diat 
this.le&.d^n% of Peniiiy in. thecoats . 
of the Arteries ^to^their cpi:i^dnding 

Veins 
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Veins is rufiicientI)rrecompefife<l by did 
Thickneii of didr coats (^), and is in>- 
deed peceHajj m continuing the h£6 
of rfie . animal to its prefeiit- liatliral 
period. For the blood in i^e Arteries 
being conftantly impelled from the 
bafe towards the apex bf aCc^) tHeif 
Goat% ,ej|yedally diofe neaf tl^ hearty 
miift in £t much fhorter timeliave be- 
come, bony, had they been as clofe 
Wrought as thole of .the Veins, and 
Canfequently the animal would not 
have U^ed to the term it now does i 
the Aorta, and fcanetiines even thoCb 
at ia greater diftance from .thd hearty 
being in old animals frcquendy found 
offifiied. ": 

§ 6, This greater Denfity, and more 
cdmp!0£b„TTe*ture, of t|ie' coats of die 
\5eins, in propoitiGn. to dieir ThicknefSj 
thaa in lie Arteries,, frimifhes us alfo 






- (4 ?fee § 4. Exp. Vr ■ 

With 
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with another inftarice of the infinite wif- 
dom ufed i|i the animal ftrudhire. For, 
as there is here no pulfation, the fluid 
moving from the apex of aCone, there 
was no danger of their becomuig 
boiiy, tho' the texture of their coats 
be fo clofely wrought. But then a 
fufHdent ftrength was here likcwife 
neceflary to lupport the lateral pref- 
lure confequent upon liich an altitude 
of fluid, which would otherwife dif- 
tend their coats, and render them 
varicofe, as we fee it actually does, 
whenever their coats are weakened by 

accidents. 

§ 7. It may be objected, that the 
Valves placed in them, by dividing 
them, as it were, into fo many cells, are 
a great prefervative againft this diften- 
tion ; but this is rather a proof, that 
they necefiarily required die ftrength 
and denfity before-mentioned, fmce 

C where 
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whete thefe are not placed, atid the 
coats lie naked, and leis fupported by 
ttefoooundingp^asintheUtau,, 
tec* vancoTe fwellings and hs^mor* 
rba^ frequently eniue. How great 
tiien the diforders muil have been in 
almoft every part of the body in » 
ihprt time, will appear to every one 
converfant in Anatomy, had the coat$ 
f£ the Veins been of (6 lax and weak 
a texture, as they are generally fop- 
poled, nay, are frequently defined by 
Anatomifts to be j and not had that 
degree of denfity and firmnefe, which 
the experiments above cited at § 5. 
E X s. V. as w^ll as fevcrsd fucceeding 
ones, no way depending on thefe> 
a^Siually fliew they have. Nay, it 
nught eaiUybe demonftrated,that had 
their texture been otherwife, polypous 
concretions muft necefiarily have h&si 

formed in almoft every Vein, and 

tience 
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thence the circulation of the blood 
have been ibon obftnided, and not 
only (Of but the Heart could not have 
been flipplied with a fiifficient quan- 
tity for the animal Hfe, when fo 
great a proportion of it remained in 
the diftended Veins, as muft inevitably 
have enliied on an univerfal weak- 
hefs of their coats, even though we 
{hpuld liippole the force of the Heart 
and Arteries increafed to any degree 
of ftrength and tliicknefs, that can 
be imagUied confiftcnt with the fize . 
and ihape of the animal. 

Experiment VI. 

§ I. I took part <^ the deibending 
Aocta from an old man two days af^ 
ter his death, and having carefully 
removed' all the adhering fat from it^ 
which in thefe as well as the preceed- 

C 2 ing 
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ing experiments I always fiippole 
done, I weighed it in air, and found 
it equivalent to 8 pennyweights, 5 
grains, 43 mites ; and in water to 
1 7 grains, 66 mites. 

§ 2. The weight of part of the 
Vena cava afcendens in the fame per- 
.fon, was in air 2 pennyweights, 18 
grains, 7 mites ; and the fame, coun- 
terpoifed in water, no more than 6 
grains, 34 mites. 

§ 3. Hence the ^eciiic gravity of 
the great Artery in this old man, was 
to water, in the proportion of 19743 
to 17977, that is, of 1098 to looo 
nearly. 

§ 4. The fpecific gravity alfo of the 
great Vein in the fame man, will be 
to water, in the proportion of 6607 
^^ 597 3 > th^t is, nearly as 11 06 to 

lOOQ. 

§5- 
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§ 5. From the foregoing experi- 
ment we learn, that the great Artery 
in this old animal was fo altered by 
age, and the courfe of a longer circu- 
lation, that notwithftanding the den- 
fity of the like Artery in a young one 
of the (ame fpecies, was lels than that 
of its correlponaing Vein by ^. near- 
ly ( j), yet in the old one the fpedfic 
gravity of the fame veflel is fo in- 
creafed as to make it bear to its pro- 
per returning Vein, the proportion of 

1 1 79 24939 ^^ ^^^7740395 ^^^ con- 
fequendy the Vein in the old man 
exceeds the denfity of its corre^ond- 
ing Artery in no greater proportion 
than that of 14.9 to 139. 

Experiment VII. 

S M took part of the defcendi,^ 
Aorta from an ox. 15 years old, and 

(a) Sec § 5. E X P. I. 

C 3 haviiig 
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having removed the fat, as in the 
preceeding experiment, I found its 
weight to be in air i6 pennyweights, 
12 grains, and in water i penny^ 
weight, 7 grains, 37 mites. 

§ 2. The weight of part of the cor- 
feQx>nding Vena cava was in air 5 
pennyweights, 10 grains, 25 mites,) 
and the fame, counterpoiied in water,, 
12 grains, 2 mites. 

S 3. Hence the %ecific gravity of 
the great Artery in tlus old ox, was 
to water, in the proportion of 2960Q 
to 36463, that is, of 1086 to iopQ 
nearly. 

5 4, The ^)ecific gravity alfo of the 
great Vein in th^ fame ox, will be to 
water, in the proportion of 1 3025 tp. 
II 823, that is, nearly in the propor- 
tion of iioi to 1000. 

§ 5. It appears therefore, that the 
denfity of t^e Aprt^ in tHs animal, 

wa?i 



* 
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was to that of its co]Tdix>n(img Vein, 
in nearly the proportion of 500 to 

507. 
§ 6. By comparing § 3, 4. of this 

Exp. with § 3, 4. of Exr. II. it is evi- 
dent, that the deniity of the defccnd-^ 
ing Aorta in this old ox, is to that of 
die like Artery in a calf, as 1027 to 
1 000 nearly ; and that the deniity of 
the Vein here does not exceed that of 
die like Vein in the calf, in fcarce 
fo great a prop(Mtion as that of 1005 
to 1000. 

Experiment VIH. 

§ I. The Aotta of a large old boar, 
being wdghed in iiir, was e^al to 
5 penetiywei^t^ 9 grains ; and the 
fame^ councerpoiied in water, id 
grains, i mite. 

§ 2. The Vdn cdrreipondhig to 
die pieceeding Artery, weighed in air 

C 4 I penny- 



I 
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» 

I pennj^eight, 1 1 grains, 9 mites, and 
in water 3 grains, 33 mites. 

§ 3. Hence the ^)ecific gravity of 
the Aorta in this old boar, was to wa- 
ter, in the proportion of 12900 to 
II 899, that is, nearly as 1Q84 to 
1000. 

§ 4. The Ip^fic gravity of the 
Vein, will be to water, in the pro- 
portion of 3509 to 3176, that is, 
nearly as 1105 to icqq. 

§ 5. It appears dierefore^ that the 
denfity of the defccnding Aorta in 
this animal, was to that of its cor- 
rcfponding Vein, in the proportion of 
40970400 to 41 75359, that is, near- 
ly in the prc^rtion of 52 to 53. 

§ 6. Hence, by comparing § 3, 4. 
of this experiment witli § 3, 4. of 
Exp. IV. it appears, that the denfity 
of this Aorta in the old boar, ea^ceeds 
that of the like Artery in a, young 



one, 
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oiie, in the proportion of 54 to 53, 
nearly ; and further, that the Vein '| 
ha$ not in the fame time iacreaied its 
d^nfity at all. 

• * • 

. Experiment IX, 

r 

§ I. Part of the great Artery of a 
young greyhound weighed in air 1 
pennyweights, 16 grains, 98 mites ;- 
and afterwards in water 3 grains, 62 
mites. 

§ 2. The Gorrefporiding Vein weigh- 
ed in air 14 grains, 43 mites; and in 
water it counteirpoifed 1 grain, 30 
mitea. 

§ 3. Hence the ipecific gravity of 
^e Aorta in this gr^hound, was to 
water, as 6498 to 61 36, that is, nearly 
as 1059 to 1000. 

§ 4. Hence allb^ Ae ipecific gra- 
yity of the Vena cava in the fame 
9nunal, was %o wa^r, in the propor-' 

tion 
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EXPERII^ENT XL 

§ I. The great Artery of the boar, 
whofe denfity we found in E x p. IV. 
was 0.0625 of an inch thick, and the 

» * 

great Artery of the great old boar, 
mentioned in Exp. VIII. was 0.094 
of an inch in thickne^. The great 
defending Artery of the greyhound, 
mentioned in Exp. IX. was 0.046 of 
an inch in thickne^, and the Aorta 
of the old dog, mentioned in the prc- 
ceeding experiment, was 0.07 of an 

inch thick. 

§ 2. It is evident, that the canals 
in an animal body, may be confider- 
cd as fo many cylindrical receivers, 
filled with a fluid. If now we com- 
pare the fluid in the cavity of the 
Aorta of the boar, whofe diameter 
was 0.34 of an inch, with the thick- 
nefe of the coat that contains it, it 

follows. 
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follows, that as cylinders of equal al- 
titudes are diredly as their baies, 
therefore the fluid contained within 
this Artery, will be to its coat, as 
1 1 56 to 1006 nearly; and byufing 
the fame method of comparifon with 
the Aorta of die greyhound, whofe 
diameter was 0.26 of an inch, it ap- 
pears, that the fluid contained within 
this, is to the fbUd part of the Artery, 
as 676 to 563 very neaiiy. 

§ 3. By comparing the fluid in die 
cavity of the Aorta of the old boar 
and the old dog, with their thick- 
nefles refpedively, as they are given 
in § I . of this experiment, it is evi- 
dent, that the fluid contained in die 
cavity of the firft, is to its refpe<5live 
Artery, whofe diameter was 0.45 of 
an inch, in the proportion of 20 2 to 
204 nearly ; and the fluid contained 
in the Aorta of the old dog, whofe 

-diameter 
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diameter was 0.33 of an inch, and 
its thicknei^ 0.07 of an inch, will 
bear to the coat of its r^ie^ve Ar- 
tery, the propcation of 1089 to 1 1 20 
nearly. 

^ 4. It is therefore evident from the 
two pieceeding felons, that the fluid 
contained in the cavity of the Aorta 
<jf the young boar, and oS. the grey- 
hound, bear a larger proportion,, with 
refped to the coats of thofe Arteries, 
than thoie circulating in the cavity bf 
an Aorta of the old animal of the 
fame fpedes, bear with relation to 
ihdrs ; thefe laft being to the former, 
wkh regard to the bulk of their c^n- 
taimng coats, in die profxirtion com- 
pounded of the dired ratio of the 
fibiids^ and the reciprocal one of the 
£i^ds they ad upon ; which prc^rtion 
appears from computation to b^ that 

of 203212 to 235824, and 613107 
I to 
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to 757120 refpeAively) that is, neafly 
as 1000 to 1 160, and ia34) for each 
{Kuticular ratia 

§ 5. It appears highly probably 
that the deniities of the Arteries, be- 
ing changed by agc^ to the very re* 
verCe of what they were in young 
animals (a), may well be efteemed ai 
the principal cau(e in Hmiting their 
growths, and confining them to their 
natural fize and propordosu For the 
impulie of the blood being much 
greater in iuch veilels, as fpring im- 
mediately from the Aorta, than thofe 
m(^ remote^ thefe muft be firft dii^ 
tended, and that too in length, in a 
greater proportion than in their dia^ 
meters, as is manifed from the nature 
i^ ^e cone,^ through which they cir- 
culate, whofe /mall diminution in 
its trunk between each ramification, 

(*) See 1 5. Exp. VI. § 5. 6. Exp.VII,VIII,X. 

joined 



3 2 • An Experimental Inquiry on 

joined with the quantity of blood 
drawn from the trunk by each branch, 
muft diminifli the lateral impetus in a 
greater ratio than the longitudinal, 
as is evident not cwily from the do- 
drine of Conies and HydrauKcs, but 
appears, even to our fenfes, in fuch 
veflels, as are partially compreffed, or 
obftru<9:(bd, in all which the lateral 
impetus is increafed, and thereby 
tumors produced. 

This then being the ftru£hire of 
the animal veflels, it is evident, 
that thefe muft grow both in length 
and diameter, though in a greater 
proportion in the former, than the 
latter, till fuch time as their coats 
have acquired fiich a degree of firm- 
nels, as to put them in aequiHbrium 
with the impetus of the fluids upon 
them ; at which ftate when the ani- 
mal is once arrived, it can grow no 
taller. But 
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But though the veflels immediately 
fpringmg from the Aorta, where the 
impetus upon them is greateft, have 
acquired this degree of firmnefs and . 
dertfity, it is manifeft, that the colla- 
teral veflels, which derive their juices, 
as it were, at fecond-hand, muft re- 
main much weaker, and more eafily 
diilenfible ; and confequently th^ 
proportion of blood, which Was re- 
quired to the dift^ntibn of the former j 
muft pafs into thele, and that too 
with greater fbtce than before, by 
reafbn of the increafed ftrengdi of the 
primary veffels ; . thefe then muft be 
next diftendcd in their deftined pro- 
porticm, till their acquired ftrength 
pufh on the juices to exert their force 
to all fucceeding ramifications, in their 
natural order dnd proportion ; which 
done, the animal has acquired the 

fliU ftrength and proportion its veffels 

D are 



/ 
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are capable of. GonTonint to whidi, 
we iee^ th^t young animals^ diou^ 
equally, tall with thofe of the &me 
^)ecies which are older, are alwap 
more weak^ lax> and flendei^ than 
{iich as are full grown, where every 
part has acquired its due firmnds ztA 
dehfi^, and is {ufEd^itly replenifhed 
with ite prt^r juices^ 

The iblids and fluids being thus re* 
duced t9 a juft aequitibiiuni through 
the whole body, the animal will ret 
main in this flat^ or at leail bo \ti% 
liable to changes than bje^bre, till fuch 
time as, by the ccmtinued a<E^ion of 
the folids and fluids upon each othei^ 
the cafe become eonfiderably altered, 
as it neceflarily muft be fl-om the in* 
creaflng denfity of the iblids. Hence 
the coats of the arterial vefl^ will be 
-contradsd, and refifl: the fluids more 
ftrongly ; and if the fame quantity 

5 * ^ 
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xA liouiifliment fee cotitinued, me 
redundant <^atSit)^ maSi be dlrbwU 
off updn iuch parte as are m6ft kx 
and c^flenfibte, of whkh kind are 
the Abdomen and adi|jde Celk, EtH 
daily eicperitiK^ coMiins in thk ftat^ 
of the animal life) b^ in men aiid 
bruHes. 

The lame caufe, w)&. the indreafiiig 
rigidity and denfity of the Mdsj iM 
oAitinuing (^}, its ^^ mt^' do lb 
likewife, and ctonfequently all the fo^- 
lids df die body becofee more iigid 
and Gontra^ed. 

Bat ^8 ini6r6afing ^tv^ and ri- 
^dity of die Arteries, is not the fble 
efi@S: (if oduced by age«' Poi> ^e pit^^ 
Ixjftidn jof the cdat t6 ^e ea^ilty of' 
^e VeiTet is confldei^bfy altered, a$ 

a^sus ^y^ S 4' £>^p* X^ ^^f^ the 
thicknefs' of ^e cxM. of the Aorta in 

- (tf) See f 5, 6. E X r. VH; to Exr. X. 

D 2 the 
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the did dog, beai^ a much greater 
pr(^rtion to the contained fluid, than 
in the young one, and that without 
any allowance fer the greater niCHftiire, 
and more lupflle texture in the coats 
of the latter; and confequently. what- 
fever force is ' neteflkry to ^cite any 
degree of motion in the Fibres, of the 
yoUnger animal, muft be. increafed, 
if.we WiOuld .produc?e an fequal effeO: 
<0n. the "Fibres and VeffeJ^ of the: old 

: : Henc^ then, a greater influx of 
ipirits mufl: be neceflajy to aduatfc an 
old' animal, than one that is younger; 
Jjut this being impoflible to; be (up- 
^ed from a lefc proportion of blood, 
afi4 that too not equally elaborated, 
through the fame dcfe<5 in the fe- 
cre^y 6rgans, . the. animal mufl: of 
neceffity grow torpid and una£tive ; 
the force exerted by the mufcles, 

muft 
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muft be more weak arid feeble, ajtid 
inftead of that fteadinefs in the limbs, 
which arifes froni a regular and fiiiE- 
cient derivation of the nervous fluid, 
a. tremor enfiie, the antagonift muf- 
cles being ftimulated to frequent in- 
effedual contradions, by an infiiffi- 
cient and irregular derivation in the 
old, which are firmly braced, and 
liifficiently lupplied in the younger 
animal. Hence die mufcular parts- 
muft become fhriveled, be lefs fit for 
their proper fiindions, and die ani- 
mal unable to perform its accuftomed 
motions and exercifes, aftateof lifemoft 
elegandy defaribed by the poet (u) : 

• ^am contimU £# qnanfis longafeneSus 

Plena mdliil deformem & tetmm ante omnia vultutn^ 
Dijfmilemque fui\ defotmem pr6 cute 'peUem^ 
Pbtrima funijtivenuni difmmina^ pulcbior ilk 
HQfiyOt^ue ilk alioj muUum bic rghufiior iUo : 

'W JWVENAL, Sat. X. 

P 3 Una 
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VvA pwm fcxus^ cum voci tnmentia membra^ 
Etjam lave caputs madidique infaniih flajt. 
Pr^Urea tnimmus gelido jam corpore fanguis 

• « 

Febre (akt fdiy circumjtlit agmine faSlo 
Mn-horum omne genus— — 

§ $1 Hence alfo appears the reafbn 
of the difeent difeafes incident to 
young and old animals, as alio why 
many of the former fliall gradually 
wear of]^ and frequently difappear, as 
the animal approaches to t& greatel| 
ftrsngth and maturity, without any 
aOaftance from art ; many veffiUi, 
befbm too weak to perform tioteir de^ 
ftined offices.with proper vigour, dat^ 
acquiring more ilrength and firm^ 
ne6. ' 

• I ■ 

Nor is it le^ apparent, why thofe 
incident . to age ihould coilftantly in»^ 
creaie, even where the ^-eatefl ijdll is 
applied to prevent it. For thef^ con- 
i)iHn^ moftly of obftru^ions, arifing 
■^ '..■■"' - primarily 



/ • 
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fudmarily fr(»n the contraaion and 
ri^dity of the <panals, muft keep pace 
with the increafii^ caufe, and prove 
incurable by the moft fkilful phyjfi- 
dan. 

§ 7, I mi^it here alio fliew the fal- 
lacy of an afiertion cA the late inge- 
nious Dr. Keil^ which is flill adhered 
k> by moft AnatomiAs, viz. .diat Ac- 
cretion and Nutntion coniift oxily in 
the diftention of veflelst which is ma- 
nifdlly - W& from, their increafing 
denfity and £rmne^. Kay, k might 
ea£Iy be made appear, dbat was this 
the cafe, the animal muft ddly grow 
weaker^ the nearer, it appnKidb:ed to 
maturity; and not only ib, but ccm- 

fid«-ing ^e fize of an embryo, with 
Kgard to that of a fiiU ^own animal 
<^ the fame ipecks, its moft finn and 
oom^ pares wo.dd not exceed ^ 
cohx^on of the diinneft gelly. 
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'Tis true, indeed, that the coats of 
the Veffek confift of others that are 
' fmaller, and thefe again of others, to 
the minuteft ramifications imagin- 
able, and that by the diftention of 
thefe, the coats of the largeft increafe 
in thicknefs; l?ut this alone will not 
account for their increaijng denfity, 
which necef&nly fuppofes an addi- 
tion of matter in the fame bulk ; and 
confequently muft arife not folely 
from diftentioti, but likewife from 
the appoiidon of freih particles into 
luch pores and interftices, as by the 
diftention of the coats are ^qualified tq 
receive them, which are there fixed 
and coniblidated by the conftant im- 
pulfe of the fluids ypoQ them j and 
that more e^ecially dujing Heep, 
when the circulation is equable and 
regular, and not difturbed by th^ 
jidiiop of the muicles. 

ft 
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.It were eafy hence to fliew the vaft 
difference betwixt Nutrition properly 
fo called, and Repletion, or liich a 
diftfention of the veffels, which apes 
it, were it not digreffing too far from 
my prefent defign. 

48. Hence appears the unreafon- 
ablenefs of that pradice, which forbids 
the ufe of bleeding in diftempers of 
old peHbns, though recommended and 
pradifed with great advantage to 
younger ones in difeales of the fame 
^>edes. For though the coats of the 
Arteries bear a greater proportion to 
their contents in thefe than young ani- 
mals (a\ and confequentiy the quan- 
tity of fluids be proportionably le6 in" 
the firfl, than in the latter ; yet, as the 
Arteries, in which obftruaions are 
principally formed, are apparentiy 
more denfe and rigid, and cannot be 

(«) SccS4. Ex P. XI. 



I 
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h,^Sitsd.j as in m^y ca^ is requir 
ike ; it fpUows, ^t ,w))s^ eitlier Rpr 
vulfi<m is abifi^if tely neo^O^iy) or inr 
^iaiQii^oi>8 to blip rpiblved, whoie 
c^dnuance or fuppuratioii woiiid b^ 
deftru<9ive of the lif^ of wejl-bdog of 
fjie iicfe this iiicpQVfijif lice x»yft be 
f^ifpepfed with. 

*Tis tnj§, inj^ad, a lefe quantity 
Kwll gjneK^ly fi#G^ ; <but that i^ no 
j?earott, T^(% j^n ifw^cua^iBpa, fo xt^^- 

1 9, J%F 1$ It '\sk apparent foxi 

meat tsJten l^ pid pprfons, ihould h^ 
Ids ji^han in tho& that ac€ younger-; 
^d that tpO) ^adually diminifbed m. 
veiy qld age, cfMiibgant to the adviceof 
HxFPpqB.ATBg, and the «pra6ticc of the 
huBf^vs F^^ieti^ Cpuv.^lip; die cxr 
pqnpe^y perfpiration, wd ieveral other. 
Emundori^ b^g not onjy Ids, and 

thence 
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thence a le6 recnik n^ceflaiy^ fauttlie 
cavities of the containing yjeflbls di- 
imnifKed, and yn^xaX Tq r^d, as not 
eaiily to yield eitha^ to die receipt or 
di(charge of an i?xineceflary quantity; 
and wl^idi, if retained, will fooner 
or later produce mtal pbftnu^ons, 
pardcularly fhorltne^ of breath and 
iufiocadons, the conftant harbingers 
of death in old age. A juft fenfe of 
thei^ and ibme other ill attendants 
ihewii in the prei^eeding ledionsy ne- 
cdSanty incident to diis UJ^ period of 
frail liie, ha^ drawn from a Roman 

» * . * . 

poe^ the lowing beautiful and exa^ 
defcription {a\ i 

Jlij^funt primifia mortis y bispartibus ^etas 

* . '■ 

Defluity & pigris grejfikus ima petit. 
Non habitus y noriipfe c&Ior^ nan grejfus euntis^ 

Non /pedes eademy qu^fuit ante^ manet. 
Contraidmur^ miroque moda decrefcimus ipji : 

J)iminui nofiri corporis ojfa putes. 

(4) Corn. Gallus. 

Nec 
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Ned calum JpeStare lic£t^ fed prona fem^us 
. '' "Ttrram^ fi ^a gentta efi^ & reHitiira, videt : 

n)ulu% infans^ 
Ef per fordentem flebile ferpit bumum. 
Oriu^ cunStaJuosrepetunt^mqrtemqy requirunt^ 
' Ef redh'fl^ nibilunf^ quodfuit ante nihili 

S 5. Exp. VI. § 5, 6. Exp. Villi § 5, 6. 
Exp. X, § 2, 3; 4, Exp. XI. \^e may 
he forhijfhed with the true reafon of 

• - • 

that weU-known maxiin in Phyfic. 
that true brigihd and habitual Con- 
ftimi)tibns feldom fpontanepufly arife . 
^er a ^pferfon U turned forty. This 
U- generally imputed to the greater 
strength of the Veflel9,and abundantly 
confirmed ' by the preceeding experi- 
ments. ' For dioiigh the juices of the 
'body grow naturally more acrid and 
l^ingent Vy their conftant attrition oh 

pach 
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each odier ; ' yet being daily fupptied 
with a confiderable quantity of frdh 
and mild chyle, muft fufier a lefi de- 
gree of aketation, than the coats of 
the Arteries, on which the impulfe is 
perpetually repeated, without any ftich 
fupply, as isfufficient to prefervcthem 
in a continued ,equal (late; and ccm.- 
iequently the arterial coats will, by 
this gradual increafe of ftrengtir and 
firmnefs, prove fo ftrong, as not eafily 
to be afFe<9sd by. the included fluid, 
or be fo readily lacerated by coupling, 
as to produce a haemorrhage, or have 
their cc^ts fo diftendfedy as to produce 
tubercles and obftru<5lions iij 1^^ as 
in younger perfons* ; , . .. 

There are indeed other reafohs ber 
.fide& thefe I have enum^ratedj why 
Confumptions ihould be^n before th^ 
age above-mentioned, rather than 
later j but as they now not from thefe 

experi- 
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experiments, I ihall not tRKible the 
. r^ei^with 



8C(^I» 
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i i. I tdok part (^tbs great Artery 
in a calf, wberedie raditisof its Cur- 
t^tiire was diie ^^teft ; and haring 
fiiib tbasksd die Hmits of ks moft Q>n- 
Tex iiirface, I ctivided it lengthways 
Gram die oppbfite fide, which Was the 
Concave forfece <^ the fetiie Artery ; 
ti)en Wd^aing bdth in air, I iaand 
^ Weight of the Convex p»art to be 
£ penn3rwei^its, :2! 2 grains, 94|iH€es| 
^uidthat^f the>Ccmcave was i penny*^ 
wefg^its, I S« ^rkin^j 4 mites. I -afbd*^ 
wards we%hed them in wai^, aiid 
feuftd tii@ ii^ tG^ouiit^rpdife 4 ^rainsy 
<i^ttdik6y and the fecond^ wfieii ini-* 
«iferfed in- the feme fluid, tb wdgti 
j^gtains, 27 mites. 



« ^ ^ 



§2. 
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^ i. Hence it appears, tliat duj 
Conner iide of thfe Acata in the pre^ 
ceediftg cdf, was, with #e^)ed; to &(S 
deniity J to that of the Con«a ve fidie of 
the fame Attery, iti tke pttipottioii of 
nearly 82 to 81. 

§ ^. A^tr the fame lA^uinei- 1 §&\krsi 
the ComtK part of the gr^at dtelcend» 
ing Aorta in an <^^3^, to be iti odfl- 
fity to • that of the GcMieaVie fide bf th6 
fame v^fiel, ikarfy- as 50 to 49-;f *hd 
the Convex part of die greai^ Ar^ifjr 
in a young boar was tb that of ihe 
Concave in the fame rdj)c«5l, * hdir!/ 
as 78 td "79'; laftly, the ahafogoH^ 
parts in a fix years* oH ti.tti^ ahd^'i 
lamb, botie nearly the' pttiporttoit of 
57 to '5^> and 88 ttt 89 fefpe^iv^lyi- 

I * • 

Mr* EJt 1 M EN' T XIIL I ' 

* « 

§ r . Tile thkjknd& <rf the Caift'feJr 

fide of the ArtSry- taken froni tlie 

calf, 
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calf, was 0.16 of an inch^ and tliat 
cS. die Concave was 0.14^ Tlrc Con- 
vex fide of the ox*s Artety was 7 of 
an inch thick, and the Concave part 
of the fame wa4 i of an inch in thick- 
nefe. The Convex part of the Artery 
in the lamb was i of an insh thick, 
and the CcMicave part was 7^. The 
thicknefs of the Convex part of the 
Aorta in the ram was ^ of an inch, 
and the c^poflte Concave fide of the 
Artery was ,^. 

§ 2. Hence *tis evident, that the 
Convex part of the calPs Arteiy ex- 
ceeded the other fide inthlckne^in 
the proportion of 8 to 7. 

/s. ^« alfo we learn, that the 
Convex fide of the Aorta in the old 
ox was in thicknefi to that of the op- 
pofite part of the fame Artery, as 8 
to 5 ; and the analogous parts in the 
lan^ and the fheep, bore the fame 

prc^or- 
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proportion in this re^eft to each others 
as 1 7 to 14, for the two different jQdes 
of the fame Artery in the Lamb ; and 
as II to 9, for thofe in the latter, vi%, 
the fix years old flieep. 

Experiment XIV. 

§ I. I filled an iron Syphon, that ' 

had a fi-ee cpmmunication with my 
condenfing Syringe, with a fufEcient 
quantity of Mercury ; into which I 
{brewed a glals Gage, above double 
the length of thofe commonly ufed, 
that the different Altitudes of the Mer- 
cury in it might be taken with more 
eafe, and greater exadnefs. I then 
took part of the Aorta defcendens of 
a young man, whofe diameter wa$ 
half an inch, and having firmly fixed ^ 
it to a Tybe iffuing out of the Syphon^ 
I comprefled the air in the fealed top 

of the Gage, with a force equal to 4,7 

E Atmo- 
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AtmofphereSj with this Preflure die 
coats of the Artery burft. 

§ 2. Now the Area of an inch in 
length of this Artery, being fo many 
parts of a fquare inch, as correspond 
to the tabular Logarithm 0.1962947, 
and the Altitude of the incumbent co- 
lumn of Mercury (taking 2^9 inches, 
the mean height of the Quickfilver in 
die Barometer for die weight of one 
Atmofphere) being likewife exprefled 
by the Logarithm 2.1344959, it is 
evident, that the prefiiire required to 
break diis portion of die Artery, was 
equivalent to a column of Mercury,, 
having the preceeding Area and Alti- 
tude for its bafe and height. Hence a 
cubic inch of Mercury weighing 7.384 
z. troy, its Logarithm is 0.8682917; 
and confequently the Logarithm 
3.1990823 will exprefe in ounces, 
troy the force the Artery was com- 

prefled 
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prefled with, at the moment of its 
Durfting, which by reduction appears 
to be equal to 131 pounds, 10 ounces, 
d pennyweight. 

Experiment, XV. 

§ I . The Aorta of the fariie man) 
upon -an area of an inch in length, 
where the diameter was 0.3 of an 
inch, being tried in the fame manner 
as the preceeding veflel, bpre the pref- 
lure of 4.26 Atmolpheres, ere its Fi- 
bres gave admittance for the air to 
pafs through. 

§ 2. Now the area of this Artery 
an inch in length, being expreffed by 
the Logarithm .9«9745ii7, it is evi- 
dent, that the weight of a column 
of Mercury upon this area, and whofe 
Altitude is equal to 4.26Atmofpheres, 
will . be exprefled by the Logarithm 
2.93461 10 ; which, by computation 

froni its value in ounces troy, we find 

£ 2 equal 
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equal to 7 1 pounds, 8 ounces, 4 pen- 
\ ny weights, 14 grains. 

§ 3. As the areas of an inch in 
length of this Artery in the young 
man, where the diameter was half of 
an inch, and where it was 0.3 of ari 
inch, are denoted by the Logarithms 
0.1962947. 9.9745 J 1 7 refpedively 5 
confequently, by comparing thefe 
areas with the Logarithms of the 
weights, that each of them required 
to burft their Fibres afiinder, it is evi- 
dent, that the inferior part of the fame 
Artery, upon an equal furface with, 
the upper, would not have yielded to 
the compreflion, till the weight was 
equivalent to 119 pounds, 5 ounces, 
10 pennyweights. 

§ 4. The thiekriefs of the Aort^ 
mentioned in the preceeding experi- 
ment, was 0.097 of an inch;' and that 

part of it, whofe strength was fouijd 

here 
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here in this, was 0.049 ^^ ^^ inch. 
Hence comparing the Logarithms of 
thefe thickneffes, viz. 8.9867717, 
8.6901961,1 with. the Logarithms of 
the weights fuftained upon equal areas 
of thefe veflels, as given in the pre-. 
Geeding fedion, it appears tliat the 
narrower part of the Aorta defccndens 
in this young man differed fo much 
in the texture and cohefion of its Fi- 
bres from that of the fame Artery, at 
a confiderable diftance above it, as to 
render a portion of the former, ftronger 
than one of equal bulk of the latter, 
in the proportion of nearly 1794 ad 

lOOO, 

Experiment XVL 

§ I . Part of the Aorta defcendens 

of a young boar cut off" fbme diftance 

above the GEliac branches of the Ar- 

teiy, being fixed to the Condenfer, 
' E 3 the 
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the air was comprefled in the top of 
the Gage with a force equal to 3.58 
Atmofpheres ; with this the Artery 
broke. 

§ 2. The diameter of this part of 
the Artery was 0.27 of an inch, and 
confequently its area an inch in length, 
will be exprefled in parts of a fquare 
inch by the Logarithm 9.9294189. 
Now the weight of one Atmofphere 
upon an inch fquare being equal to 
214.136 ounces troy, it is evident, 
that the weight of 3.58 Atmoiphercs 
upon this area of the Artery, will be 
equal to 54 pounds, 2 ounces, 14 pen^ 
nyweights, 9 grains. 

Experiment XVII. ' 

§ I. part of the fame Aorta of the 

young boar cut ofF nearer the Iliac^ 

than Emulgent branches, bore the 

prejfiure of 3 . 2 Atmoipheres, before it 

was 



* . 
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was able to break tie Artery, or pro-. 
4uce any leakage through its coats. 

§ 2. The diameter of this part of 
the Artery was 0.17 of an inch, and 
confequently, its area an inch in length 
will be exprefled in parts of a iquare 
inch by the Logarithm 9.7277852, 
and the weight of the column of Mer- 
cury incumbent on it at the time of 
its burfting, by the value of the Loga- 
ridim 2.5636249 taken in ounces 
troy, equal, as appears from computa- 
tion, to 30 pounds, 6 ounces, 2 pen- 
nyweights, 9 grains, 

§ 3. Comparing the areas of the 
preceeding veffels in the Boar together, 
and likewife the weights required to 
break them, as delivered above [a\ it 
will be found, that the inferior part of 
the Artery between the Emulgent and 
Iliac branches, upon an area equal 

{a) See § 2. E X p. XVI. and XVII. 

E 4 to 
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to the fiiperior part of the fame Artery' 
above the Coeliac branch, would have 
born a weight equal to 48 pounds, 
6 ounces, 9 pennyweights. 

§ 4. The thicknefs of the Aorta, 
whofe ftrength we found by Exp. XVI. 
was 0.046 of an inch, and that part 
of the fame veffel made ufe of in this 
experiment, was 0.024 ^f ^^ inch. 
Now the Logarithms of thefe thick- 
neffes are 8.6627578, 8.38o2ii2re- 
Ipedively, which being compared with 
the Logarithms of the weights fuftain- 
ed upon equal areas of thefe veffels, w,??. 
with 2.8*139936, 2.7652586, it is 
manifeft that the Aorta defcendens 
of this Boar, at a little diftance from 

* • » 

the Iliac branches, was compofed of 
Fibres differing ib much from the tex- 
ture and cohefion of thofe, which 
compofed the fuperior part of die fame 
Artery above the Goeliac branches, as 

to 
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to render a portion of this narrower 
part of the Aorta of equal area and 
thicknefs with another of the upper, 
where it was 0.27 in diameter, ftronger 
: Aan this laft, in the proportion of 
nearly 171 3 to 1000. 

§ 5. It is evident, from the preceed- 
ing experiments that the fuperior 
thicknefs of the Aorta at its Curva- 
ture is not merely the effeft of age, 
and the repeated ftrokes of a long- 
continued circulation, as has frequent- 
ly been afligned for the caufe of this 
difference ; but that even in young 
animals, where no. fiich effed; can 
reafonably be expeded, from the du- 
ration of the impetus upon this, more 
than in the oppofite Concave furface 
of the Artery, we yet find that its 
Convex fide, is by nature, formed with 
a fuperior degree of dcnfity ^nd thick- 
nefs. 
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nefs {a). Nor is the reaibn of th^ 
contrivance far to feek : For fince that 

ft 

power by which the Arteries contract, 
is wholly owing to fbme peculiar make 
and conftitution of the Fibres which 

• ■ • 

compofe them, it is evident, that the 
, momentum of this contraftion muft, 
ceteris paribus, be always in propor- 
tion to the number of Villi, that is, 
their thicknefs. Now, as we learn 
from Anatomy that this remarkable 
Curvature of the Aorta, was highly 
rcquifite for the due conveyance of thq 
blood to the two different, extreme 
of an animal body ; and alfo admi- 
rably ferves to a regular and fufficient 
fecretion of the nervous fluid, fb it i^ 
no lefe manifefl from die laws of Hy- 
draulics, that the blood thrown out 

f 

fX each Syftole of the heart, mufl im-r 



(a) See E X p. XII, XIII. 



pmge 
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pinge upon this Convex part of the 
Artery with its full force ; and confer 
quently, not only a much ^eater con- 
!tra<9ing powa* was neceffary to pre- 
vent the dangers and inconveniences, 
which would unavoidably arife from 
too great a dilatation of this part ; but 
alfoi that the motion of the propelled 
fluid, might be communicated to the 
oppofite fide of the fame Artery, with 
as little lofs as was poffible, after it^ 
impulfe on a furface. fo elaftic and 
contradile. 

§ 6. Anatomifts have in general jre-: 
jprefented that force with which the 
Arteries contrad, by the number of 
circular Fibres lying in parallel di- 
redions from the bafe of the Cone to 
the Apex 5 and in conformity to this 
opinion, have ventured to prefume, 
that as the coats of the Arteries dimi- 
nifli in thicknels at every branching 

from 
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from the trunk, their rcfifting power 
muft decreafe in the fame ratio, and 
confequently be in all cafes proportion-r 
able to the circumference of the Ar- 
tery, and the thicknefs of its coats. 

But this conclufion is by no means 
true, as appears from the prcCeeding 
experiments {^a) which being com- 
pared with the former already men- 
tioned in the foregoing fedion, mani- 
feftly fhew, that luch a general no- 
tion in no-wife quadrates with the 
workmanlliip of nature, who is fo 
fer from obferving any fiich law in 
that complicated feries of veflels, whiclj 
make up an animal body, that not 
only the cohefion of the Fibres in dif- 
ferent veffels admit of the greateft la-r 
titude and variety \b) but that even 
the Villi, which compofe the oppofite 

(a) § 4. E X p. XV. § 4. E X p. XVII. 
{h) $ 4. E ? p. XV. § 4. Ex P. XVII. 

fides 
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fides ^ of the fame Artery, differ very 
coniiderably both in their thickneis 
and denfity {a)*. 

Nor is fiich a ftru<Ehire of an ani- 
mal canal any-ways difagreeable to 
that precife and rigorous exadine^fe, 
which we -find in all the works of na- 
ture, but was really neceffary. For 
fince the blood is a very heterogeneous 
fluid, and compounded of particles 
very different from each other in their 
relations, and fpecific gravities, it is 
evident, that intheir motion they wiU 
be endowed with very difFerent cen- 
trifugal forces, and on that account 
require a diiFerent repelling force, in 
different parts of the fame veffel, both 
to keep up a due mixture of the fluid, 
and alfo to propel it into the lateral 
canals, according to their various An* 

W §2,3- Exp. Xll, XIII. ' 

glcs 
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gles and Curvatures. But even this, 
in the larger veflels we find always- 
performed, and no doubt is (b in the 
fmaller, could we equally take a raea- 
. ftire of their angles, coats, and propor- 
tions. Thus we find, that in all thofe 
parts of the veflel, where its Curva- 
ture was neceffary, the Convex fide 
of the Artery is much the ftrbngeft, 
denfeft and thickeft, which was really 
iiecefiaiy with regard to thofe parti- 
cles, whofe nifus at the tangent is 
much the ftrongeft, which will be 
carried in greater proportion againfl 
that fide of the Artery where it is 
Convex, and thence be determined 
into fuch veffels and in luch propor- 
tions, as are requifite for the perform- 
ing the various fiindions for which 
they are defigned, whilft thofe ea- 
dowed with ^a lefe momentum., will in 

a proportional manner be determined 
4 by 
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by the weak and thinner fide of the 
Artery. 

Befides as the blood is an imper- 
fed fluid, and can by no means be 
brought under die definition of one 
tvhofe parts give way to the leaft pref- 
fijre, but mufl be confidered as enr 
dowed with a confiderable degree of 
tenacity and cdhefion, and even as 
borrowing part of its fluidity from its . 
progreffive motion, therefore many ci 
its particles, would be in a perpetual 
danger of adhering to the fides c^ the 
membranous canals, through which 
they pafs, were not their points of 
contad, as well as their impetus per- 
petually altered by die various angles 
and flexures of the Containing veflels j 
and confequently neither its due flui- 
dity could have been preferved, nor 
the requifite iecretions performed, had 

not the different flrength in various 

parts 
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parts of the containing veffels, as weH 
as their different flexures and angles, 
contributed thereto. 

Experiment 3CVIII. 

§ I. Part of the Aorta defcendens 
of an ewe flieep near the heart, which 
weighed in air 2 pennyweights, 18 
grains, 60 mites, counterpoifed in 
water, 3 grains, 32 mites. The 
weight of the Hke veffel, taken from 
a ram, was in air 3 pennyweights, 
9 grains, 32 mites ; and in water 5 
grains, 3 mites. 

§ 2. The weight of the Vena cava 
correfponding to the Aorta of the 
ewe, was in air equal to i penny- 
weight, 12 grains, 38 mites, and in 
water 2 grains, 98 mites ; and the 
weight in air of that correfponding to 
.the Aorta of the ram, was ;? penny- 
weights, 
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weights, 3 grains, 5 mites ; and in 
water 4 grains, 69 mites. 

§ 3. Hence it appears, that |g ex- 
predes the ratio which the Aorta of the 
ewe fliecp bears to water, and ~ de- 
notes that of the other. Aorta in the 
ram to the fame fluid j confequently 
by dividing onie ratio by the other, or 
what is mcM-e expeditious and fuffi- 
dently exad, by a fubtradion of their 
relpedive Logarithms 0,0222077, 
0.0277572, we fhall obtain the Lo- 
^litkm of the Quotient, equal ito 
0.0655495, which fliews by the num- 
ber conefponding thereto in die Ta- 
bles, that the Aorta of the ram was 
ftiperiof in denfity to that of the ewe, 
in the proportion of 79 to 78 nearly. 
, § 4. In Uke manner we ihall find 
that the Logarithm 0.0047594, ex- 
preflcs the ratio, which the Vena of 
• the ram bears to that of the ewe j and 

F • by 
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by cx>mpanng it with die numbtf cor- 
refponding to it in the Tables, it ap- 
pear^ that the Vena cava in the nun, 
was with relation to denfity, itipeiidr 
to that df the Vena cava in the ewe;» 
in nearly the proportion of 91 to 90. 

Experiment XIX. 

§ I. Part of the great Artery, cot 
off at the branching of the Iliacs in the 
ewe (heep, mentioned in the 
ing expmment, weighed in air i pen- 
nyweight, 19 grains, 9 mites, and in 
water 2 grains, 39 mites. Part of thie 
great Artery qi the ram, mentioned 
in the fame e]q^€3iment^ and cut off 
at the branchii^ of the Iliac Artoies, 
weighed in air 2 peniiyweightB, 7 grains, 
4 mites, and the fame counterpoHed 
in water 3 grains, 79 mites. 

5«t 
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§3. The Ven» cav» corrcfponding 
^o the preceeding Aitdies of an «wc 
^n4 a ram, wdghed. in air i penny^ 
fif^^^ 5 ^aias, 14 mites, and , i pen- 
nyweight, 1 6 grains, 3 mites ; and in 
water they qajcinterpbifed 2 grains, 14. 
axuties, 3 ffsm&f 1 7 mites tefpedivel^. j 
: ^3. Hence it appears, that .the 
csiio whxdh. the Aorta at the Siac 
branches . a£ the ewe iheep bears to 
Waiter, is >e3{prdled by ^i, and that 

den0tes>diat prapmtioii, whidi the 
Aorta of the ram^ at die 'brandling df 
$ke Iliac Arteries from it, beairs al£i 
to ivatCE ; heace by 3, comptttadbn h. 
Jbqgarithms,. 'it appears, that the Lor 
g^idimtifthe Quotientj la&sr the dii* 
idjSon ef diefe two fatio^ is equal to 
0^062024, which bdng compai^ 
^th the number corrdponding to it 
in the Tables, .; fliews tfeat the Arteiy 

mi ^ ram^ at the bsaiichiAg >t}f the 

Fa' IHac 
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Hiac Arteries, was to the Aorta of art 
ewe, near its divifion into the like 
veflels with refp€S<ft to denfity, in a 
proportion fomcwhat greater than that 
of 71 to 70. 
. - § 4. Now tg, S refpeftivdy ihew 
the ratio, which the Ven« cav» in an 
ewe and a ram bear to the fame fluid 
twater, and the Quotient after divifion 
•is equal to the Lc^arithm 0.0028084^ 
confcquendy the number corre^nd- 
ang'to diis Logarithm, fhews that the 
Vena cava of the ram near the Iliac 
branches, was fuperior in dcnfity to 
the Vena cava of the ewe neiar the 
origin of the Uke veffels from it, in 
the proportion of nearly 155 to 154* 

§ 5. Comparing the Loga^khm6 
which exprefs die ratio's |g, g^, §g, f^g 
m § 3. Exp. XVni, and § 3. of die 
prefentexperimerit tc^ther, it appears, 
that the Aorta of the ewe fheep, wsct 

^\Derior 
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fuperior in density at the branching 
of the Iliac veflels from it, to that 
part of the fame veffel near its exit 
^om the heart, in thfs proportion of 
170 to 169 nearly ; and the denfity; 
of the Aorta cH the ram iiejir the (ame 
branches, was fuperior to that near 

the heart, in di? proportion of 134.^ 
to 133 nearly, 

* * 

§ 6/ Cbm^arii^ alfo the jatio*s re- 
^jedHvely belonging ^e Veins men-^ 
tioned in the two preceeding experi-' 
ment^ it. appears that the Vena cava 
of the ewe, is fupoior in denfity to that 
Part of the ifame Vein continued to 
th^HiaC' branches, in the proportion 
•of 108 to 107 nearly; and the Vena 
cava of the ram, near its entrance in- 
to the heart, is to that part of the 
^me Vein near the Iliac branches in 
^e proportion of nearly 73 to 72^ 



§• 7. Hdice it is evident, that altho* 
the^.CQfjfe^bndJug Arteries and Vcaiis 
itt aLEam ?Mre dfinfer.thah itBofe par- 
fcwming the ^me office, in aa ewe» 
yet' thepriiidi^ difeeace itr this 
fpe^) fubiifts between 6ie aitaiai vef- 

ffk of th? ^a;animals,.,tbe Vdn& m 

tjie pW6 b^ altogethfe^ rajs d^c^ci, ;<^, 
radier more fo in refped <jf |hdff GOir- 
tefix)nding ^^(vUaies,,; th^ the: fimHar 



.» VV » A ' 
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Experiment < XX. 

, . , § I. Part of the Aortft-lof Si nwddi^ 
fiz^ ram, €# (^ pear the Qui^n; ej 
theEmulgenit yeflek, bdng fiXcd;; ^ 
the Cosndenfer^ the air wa* oomprdJbji 
m the top of, the Gage with' a f<E>rcQ 
f<|Ujal.to4,36 Atmo^hereB^ befprethe 
coats of tl^ Afftery yielded to thfe 
preflure, 
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§ 2. The diameter of this part of 
the Artery was 0.3 of an inch, and 
confequently its area an inch in length 
will be exprefled by the Logarithm 
5.9745117. Now the preflRire res- 
quired to break this^ part of the Aorta, 
being equivalent to the weight of 
a cohimn of Mercuty, having the 
proceeding area for its bafe, and 
its altimde equal to 4.36 Atmo- 
^heres, it is evident^ that the Loga- 
rithin 3.9446^79 corre^ndihg to 
73 pounds, 4oimces, S.painyweight^ ' 
5 grains troy, wiU give the force with 
which the Artery was comprefled, and 
with which its Fibres burft afunden 

Experiment XXI. 

% I. The Vena cava cut off fronj 
the fame ram, and correfponding to 
the Artery mentioned in the preceed- 
ing experiment, bore the preilure of 

F 4 , 4.84 
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4.84 Atmolpheres, before it was able 
tx) break the Vein, or produce any 
leakage through its coats. 

1^. The diameter of this . part of 
the Vein was 0.65 of aii inch, and con- 
fequently the I-ogarithm 0.3102684 
anlwcring tq 2,043 parts of a fquare 
inch, will exprds the area of an inch 
in length of this Vein.. Hence it is 
evident, that the weight of 4.84 At- 
mofpheres upon this area of the Vdu 
will be an equivalent to io many 
9\inces troy, a§. are eiqprefled by the 
Lpgarithm 3.3258925; which corre- 
sponding to 176 pounds, 5 ounces, 
8 pennyweights, iliews that a wekht 
equal to this was requifite to break the 
Vein an inch in length. 

§ 3, Comparing the areas » of this 
Vein and the pieceeding Artery toge^ 
thefj and likewife the weights rer 
quired to break them, as they are fe^ 
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Yerally 4elivei:ed above (/»), it i¥ill be 
found that the Aorta at the branch- 
ing of its Emulgent Arteries, upon an 
Vca equal to that of the Vein cor- 
r^iponding to it in the fame place, 
would have required a force equivalent 
to 158 pounds, 1 1 ounces, 8 p^nny- 
y^eights, before it would have bu|ft. . 
§ 4. Hence it is manifeft, that the 
V^vOl cava pjf lie ram near die l^niul- 
gents, was juperior in flrengdi to the 
correfponding Artery ading upon an 
equal quantity of blood, in the pro- 
portion qf 1 1 1 o to 1 000 nearly. 

Experiment XXII. 

§ I. The Aorta of an ewe being 

cut off at the origin of the Emulgent 

Aiteries, and fixed to die Condenfer, 

I compreffed tl^e air in the iealed top 

gf the Gage, with a force equal to 

(«) ^e^f 2. Ex p. XX. 

that 



li^t of 3.52^ AtraoljAcrcs, before I 
•wttsrthh to hreak the coats of tft» 
part <^ ike Aorta. 

§ 2^. The diameter of diis Artay 
snmediatdy above the Emtilgcnt- 
braadies, -was ©.27 of an inch, there- 
fcre aa inch in kngth o( ita forface 
wilt be exprefied by the Logarithm 
9.9^94^89, aiad the weight incum- 
bent en k from the preflare of 3.52 
AtmoQi^res, wift be wjuivalerit to fo. 
many ounces troy, as cwreipond to 

« • 

the tabular Lc^arithm 2.8066513, 
diat isj to 53 pounds, 4 ounces, 14 

pennyweights, 

§ 3. Comparing the area of this 
Aorta of the ewe, with that of the 
Aorta of the ram, mehticmed at §^ 2» 
Exp. XX. it wfll fee found that the 
AcMta cf the ewe, upon an equal ar^a 
with ibsA of ^e fam, would not have 
burA withcyut the wei^ 0^59 pounds, 

2 ounces. 
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2 ©liiiops, 15 peimywdgktei 19 

grains. 
% 4» Bence it is manife^ that die- 

Aoda.' of the fam exceeded the flrcngth 

of the Aorta of; the ewe flieep, dia 

equal ifi' area to the &)rmeF, ift die 

pi:op<M!ti(m of X 9-3*8- to itooo nearfy. 

.\ E-XPERIM^E-N'T %SJ33l, 

§1; Part dfthe Veiiaca\^ cut off 
issuftiediately abo^e me Bmv^otVeoit 
in the pieceedkig -ewe, did not fufEer 
any aiif fex fefcape, tifl the pt^iure, ^en 
fro^ the continuance c^ die conden- 
j^on, was equal ^^4.1 5 Atmol^eres, 
at which time the Van burft. 

1^ 2. The diameter rf this part of 
die Van was 0.56 of. an inch ; hence 
by comparing die area of this Vein an 
inch in length, with die area of an 
inch ^are, and the weight of a co- 
lumn of Mercury incumbent on diat, 

when 
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wl\en ti(i^'altit;u4Q is equal tp 4.15 AM 
moipheres, it appears, that the wei^t 
fliAii^ied byan.indi; Icngtfi of t^e 
Vein, Vidll amount to 130 pounds,' 
4 ounces, o pennywdght, 4 .grains. > 
§ 3. The wdght incumbent on the > 
Vena qava of di^.:ewe^ at the in£bant 
of its breaking, being exprei&d in 
Logarithms, is 3.1942505 ; hence 
cjparing it ith the Logarithm 
2.80^65^3, correfponding to the 
weight ii^cuqiibeRt on the area of an 
inch in length of the Aorta, anlwer- 
ir^to dbis y^in in the ewe ; and like- 
wife comparing the relpeftive areas of 
this Vein and Aitay together, it ap- 
pears, that the Aorta, upon An area 
equal to that ; of its correfpondiing 
Vein at the ?mulgents, would not 
h^ve yielded to, any wci^t feifst^ian 
that of 1 10 poypd^x^ ouac^> i ^ p^- 
ny weights. , 
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§ 4. Hence it appears that the Vein 
was fiiperior to the correlponding 
Aorta at the' Emulg^nts when com- 
J)ared together in equal areas, in the 
proportion of 11 79 to 1000 neatly. 

§ 5. The wdght required to break 
the Vena cava of the ewe flieep, was 
130 pounds, 4. ounces, o pennyweight, 
4 grains, and that required to break 
the Veiia cava of the ram was [a) 
176 pounds, 5ounceSs, 8 peftnywei^ts; 
which weights being exprefled by Lo- 
garithms, are equivalent to 3 . 1 94 2 5 05 , 
3.3258025. Now it follows from 
xht comparifoii of thefe Logarithms 
'with thbfe of the afeas 0.2455127, 
0.3102684 relpe«9:ively belonging 
thefe Veins in the ewe and the ram, 
that to break an equal area of the 
Vena cava of the ewe with that of 
the like Vein in the ram, the weight 

', (a) See §2. Ex p. XXI. 

muft 
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I 

muft have been 151 pounds, 4ounced> 
o pennyweight. 

§ 6. Hence it is manifeft -ih^ ^ 
Vena cava of the ram was in fti^ngth 
iuperior to the Vena cava of the ew^ 
though of equal dimenficms as to iur^ 
fece, in the proportion of nearly H 66 
to 1000. 

Experiment XXIV. 

S I. The Aorta of tfe ram, wie 
mentioned in Ex?. XX. being ciit off 
at the Uiac branches, and part of. it 
£xed to the Condenser, the preflure 
required to break the Fibres <^ the 
Artery in this part of it, w4s equal to 
that of 4. 1 1 Atsno^h^es. 

S ^ The diameter of the Aorta 

here at the Qiaos was o>26 of sfii 

inch, confequently the ^aridim 

^;9i 22752, corr^pondiing tooy^iyi 

parts of a %uare inch, will give the 

area 
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area of »a£i inch leng^ of this Artery. 
Now tlie laireilufe .bdaK equal to a 
cx)luma of M^cury Jbaying die pre- 
oeedii^ area fer its h/sJio^ and ks al'- 
dtudc equal ton 9.19 inched k f(d^ 
lows diat the waght of this oolKnaai'^ 
Qiuck£|ver ivUl be equal to 59 pouocki 
1 1 ounces, 2 pennyweights, i4.graii]s, 
§ 3. Comparing the Logarithms 
9.9745117, 9.9122^752, 2.9446879, 
2.8568067, which re^)cdively (hew 
the areas of an inch in length of the 
Aorta of the fame ram at the l^aidr 
gents, and at.the Iliac branches, aad 
the weights incumbent <ui each of 
them ; it is manifeft, that the Aofta 
at die Iliacs upon an area equal tb an 
inch length of the fame Veflel ait di0 
Emulg^ents, would not have broke 
without apreiSlue equal to 69 potfnd$, 
I ounce^ z 8 pennywdghtS) 14 grains; 

5:' §4. 
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§ 4. Hence tdfo it is tnanifeft, Ait 
thfe Adrta of tins tarn at the Eniul- 
gerits, was with're^)c6fe to ftrengdt, 
•fiipcricM' to a portion ' of the fame vej?- 
•fel at Ae Biacs aaihg iipon In eqtial 
quantity^oT btood, in the pr6pbtti6ft 
of 436 to 41 1 ; that is, of 106 to 106 

» 

nearly. ' 

■• 
/ - 

r » 

EXPERIMENT X5CV. 

\ 

§ i'. The Iliac branch of the Arteiy, 
mentioned in the preceeding experi- 
ment, burft, when the preflure was 
equal to 4.04 Atmo^hefes. 

§ 2. Now a colurtin of Mefcitfy, 

whofe bafe is a fquare inch, and its 

height one Atmo{phere, or 29 inches, 

being equal in value to fo many 

ounces troy, as are found by the 

Tables of" Logarithms to correlpond, 

to 2.3306897, it follows by analogy, 

diat as the diameter of this Artery 

was 
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Wa? o 195 of an inch, therefore the 
weight of a column pi Merctuy upon 
an area of an inch in length, and . 
whole Altitude is 4.04. Atmolpheres, 
will be e^i^re&d in the fame manner 
hy the Logarithm 2.7245316, which 
corrciponding to 44 pounds, 2 ounces, 
6 pennyweights, 9 grains, (hews that 
this was the weight neceflary to break 
an inch in length of this Iliic Artery. 
§ 3* Comparing the weights, which 
the Iliac Artery and the Aorta of the 
fame ram immediately above it, and 
at the Emulgents fuftained upon their 
reipeiSive areas, as they are given in 
Exp. XXfV, XX, it is evident, that the 
Iliac Artery upon an area equal to the 
trunk it arofe from, would haVe re-' 
quired the weight of 5 8 pounds, i b 
ounces, 17 pennyweights, 14 grains, 
to break it; and 67 pounds, 11 ounces, 
16 pewiyweights, had its area bcea. 

G equ^ 
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equal to that part of the Aorta noax 
tjie Emvlgents. 

§ 4« Hence it appeai:$, th^v tajfii^ 
* equal aj;eas f>f the AQftf frpW , yUfiJf^ 
the Iliac Artery iprupg, and. g( ^ 
Branch, .^hat the forpi^r was fuperi^r 
in ftren^h .to th^ latter in the prj^p9i:- 
tion of 1017 to 100 Q nearly, 

§ 5 . , jji^nce , alfp it is, fvident^ . tto 
the Aofta ^t tlie Einu^nte, is ilto^^^ 
thai? the Iliac Artery of. eqi^ ai?^ 
with it,, in the propc^oapf 107.91 to 
looo nearly. ' , 

§ 6. It is manifeft, that whether we 
confider the' preceeding Ve^s as lb 
many Cones qx Cylinders dF equal Al- 
titudes, their Capacities to each c^er 
will be in the feme ratio ;as the fquaies 
of their diameters ;, hence we B;ad 
that the capacity of the Aorta oiltj^e 
ram mentioned at § 2. Exp. X^* is 

to its ea^pacity in that part of it above 

the 
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tlie lliacs, mentioned- at § 2. E x p. 

XXIV. in the proportbn of 900 to 

'^';^6,tl|at is, as 133 to ibo nearly. In 

13te manner we fliall find that the ca- 

|>acity of this laift Artery, was to that 

'of its iliac branch, in the proportion 

of 67600 to 38025, that is as 18 to 

1 9 nearly ; and from hence we may 

obferv(?, diat the capacity of the Aorta, 

before the Eittulgents Ipring from it, 

€!:!tceeded that of the IHac Artery in 

a proportion greater than that of 23 

to 10. 

ExPEttlMBNf XXVI. 

I 

' § I. The Aorta of the ram, whofe 
ftrength and denfity we found in 
*E3tTP. XVIII and XX, was in this 
' place, viz. above tlie Emulgent Ar- 
teries, equal ift thicknejfs to 0.052 of 
Wiilch, that part of the lame Artery 

it the ori^n of the Uiacs Was 0.035 

G 2 of 
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of an inch thick) and the Iliac branch 
afifing from i]t was G.0254of ari inch 
in thicknefs. 

§ 2. Comparii^ the thicknel^ of 
thefe veflels with their refpedive dia?f 
meters after the manner of § 2. Exb.- 
XI. as they are given in the preoecd-» 
ing experiments, it appears from com^ 
putation, that the fluid Contained im 
the cavity of the Aorta at die origiri 
of the Emulgent Arteries, is to die 
coat that contains it, in the propor- 
tion of 1 229 to 1000 nearly, and the 
fluid contained in the cavity of the 
fame vfcflel at the origin of the lUacs 
from it, will be to its coat in the pro- 
portion of 1636 to 1000 nearly; laftly, 
the fluid within the cavity bf the Iliac 
branch of the Artery, will bear to the 
coat that contains it, the proportion of 
1698 to 1000 nearly. 



§3- 
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— § 3. Hence 'tis evident, that die bulk 
of the fblids aiding upon the blood in 
that part of the Aorta of ^e ram abovc- 
ttiendioned, at the origin of the Emul- 
getit Arteries, is, to the buUc of diofe 
adlihg upon it at the origin of the Iliac 
bpatidi^, and in the braiich it&lf, 
vfirii lelpeft to the quantity oi blood 
jDonfiained in equal lei^ths of^thefe 
Kcl^k, in a ratio compoun4ed pf the 
droeft proportion of die bulk of their 
G©a$8, and die reciprocal ratio of 
the quantity of fluid contained in 
their cavities, that is, a^ 49494016, 
^8493 84J to 37170000, 20153376 
re^jedtively 5 and confequendy the 
btklk of ' the folids acting upon the 
fadciod in that part of the Aorta at the 
Etnulgehts, is fupcrior to thofe adting 
upon it at die origin: of the Iliac 
branches, in the proportion of 1 33 to 
100 nearly, apd of 138 to the fame 

G 3 quan- 
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quantity nearly, ivith . |jefpBi?a tp the 

Iliac branches. . ; 

. § 4. Xhe tbicknefeof the Aorta x)f 

t 

this i^m atthe origin pf the BgjflftVri 
gents, of the IHacs, and of the )^f^{ 
Artery, wh^n exprefied in Logarifh^f^ 
will be 0,7169033^ 4,54406^, 
^-.4048 3 3 7 rc^e^Siively : Hence cpm- 
paring thefe Logarithms with thofe? 
Gxprefling the weights fuftained upon* 
equal areas of thefe v^els,, as they are 
given abov^ (<«), it ijs evident, that thei 
Aorta defcetider^ of this ram at the 
origin of the Iliac Arteries was com- 
pofed of Fibres fo different in their- 
texture and cohefion to thpfc, which 
compofed the fwperior part of the fanae 
Artery at the origin of the^mujgent^. 
as to render a , portion of this wi|^;|^ 
part of the Aorta, inferior in ftrengjfe 
t» one of equal bulk at the origin pf 

7^; § 3. E X p. Xiv, XXV. 

tJie 
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tHe IKacs, in ffie proportioii of 1000 
to II J 2. 

''^^. Ttejs ilfo by- a computation 
iriiw& afte*' die f^fite manner as the 
f^^goftig, ti fe evident that the tex- 
ttirte of-Afc Uiac Attery renders it not 
onl;^ ftfotig^ than a pbrtion of the 
trtihk it art)fe fit)m, of etjual dimen- 
fk«ri in (every rfcipeft ^th the brailch, 
ill the propcoticm of 1 3 54 to 1 000; 
but even to forpafs the ftrength of a 
life equal pbitiort of the Aorta itfelf 
at the ori^ df ■ the Eniulgertts, in a 
fHll greater tati6,i;/V. that' of 1897 
fjb 1060, • ' 

§ 6. That tfie AcMta, the nearer it 
approaches the heart, fhould be lefe 
(tofe {<a!), of d weaker and mbre eaiily 
diftehfible texture than the branches, 
^hidi immiediately arife from it (^), 

(a) E X p. xviii, xrx. 

(i) §4. Ex p. XV, XVII. and §4,5. Exp. 
XXVI. ' 

G 4 and 
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and.^fSt W^^J of fo. confiderableii' • 
t^iclgjj^]^ .«^^at the fltrids contaked ' 
in, Jhis. Plenary trunk bm. a mtick'^ 
1^^ |MK)poilipn tp th^r coati than 
thpfe drqvJatiiig in the branche9:>tQ - 
their rc%x^ye coats {«), are cirgwriir^ 
fiances not ^ taken iiotice of by any^^ 
Anatomift; that I know of, and plainly 
fhew, that the ftreniasdi of the aniij&aji 
canals, is. not to be known by thdx /; 
denfity-Qir thicknefs fciely, but de~. 
pends on; fpme certain xatip coni- 
pounded of both thcfe together, fe- 
able to^their particular office and de- . 
figiL The diiferent {^u^re of the^ 
Aorfa.at the heart, from that part of 
it at the Iliacs or the Branches there 
arifing, abundantly confirm this truth. 
For had npt tliis veffel been endiied, 
with ib confiderable a degree of thick:* 
nefs, as to allow its denfity t<> be dj-j. 

miiii/hed 
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mininied in that proportiot^, which 
feroal of the pfeceeding experiments 
ihevr it tx> be ; its flrength mufl; like 
that of dbe odicr veffels there men- 
tioned, have been owing more to a 
clefenefs of its texture, than the thick- 
nefs of its coat ; but this is a ftrudure, 
which would by no means have an- 
fwered the ends of animal life, as it 
is attended With the ill confequences 
already enumerated at § 5. Exp. V, XI. 
viz, its too fbon growing fo rigid and 
' ftiff, as not fufRciently to be diftend- 
.d by the fo«« of thacart ; whence 
the animal, tho' young, would be fub- 
je<Sl to many inconveniefices conie- 
quent on old age, and have its term 
of life much fhortened : inafmuch as 
ik Artery, from the great impetus oF 
the blood upon it, Would in fuch cir^ 
cumftances become rigid, ftiff, and 

inflexible much foono* than the' reft, 

the 
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the eonfequence of which is an earty 
M ^a^ • ' Biit though' ikii woiiM^ in- - 
cvitably have been the cafe, 'v^s^ fe . 
Aorta lb 'formed, jrct this is not -die 
Me inconvenience attending tjbcf teiife 
and ri^d a textnre of this Arter^; For 
upon every increafe in the m6ti6h oil-^ 
quantity of the blbod, or a fuddcn 

. - . » ' 

tarcfax^^ion of the humors, die aniMat 
would be in danger of immediate fuf- 
foc^tibn and death, from the great 
refiftancC which ■ the blood would 
meet With, as wett As the want of 
room to receive this increafed c[uan- 
tity, in a veflel not^ capable of a'pi'o- 
per and eafy diftcntion. 

Now this does not equally hold 
good in the brianehefr arifing from it, 
on account of their incteafed diindft- 
fiaas in proportion-to the trunk-^!&(^' 
which they arife, the. capacities ef kW- 

which, up<Mi every divifion <^ the' 

trui^, 
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tii;i^ :when takei» togethecy<Q0n{bnt^ ' 
ly , fixpeedi^g that ! of .the Uiink? ftplit - 

.||ut ^ this laxicy of . the Aorta wasF 
n^iqe^pirjr to th^ health of the animal^- . 
a^^l due contis^nce of its Ufetp its 
pfpp^ period^ fo w^ that increaiib Qf 
ftr^i^gth ^n4 denfity, which we haivie 
ihc^n at. Exp, XIXy XIV *iwi XV^ 

misdiatdy out of this tmak arei^^.- 

dowed with, no le^ ne^xilary, fdr^ 

carryiug on the circulation rwidb fuf- 

ficient vigour through the Succeeding 

minute ramifications which could- 

fcarcely have been p^ormed^ had 

not the vibrations been more imart 

and briik thaa in the wideCl part <^ 

the trunk ; eKpec^ally if we confidcr, 

not.only the gt^at refiftance given to 

theWdateveiyramificatio^hythe 

y^ous^^ angles and iiexui;e& of the^ 

veflels. 



miiiiitidfti-of its v^\o^ by^tk^ m^ 
creafe of cavity^ ia~ the t)fai^(^63> 
whi(^ k ^ecd^drily muck diMmifked 
on this account, as h)rdraft&ti6ia?li©!i-^ 
perirfierits undeniably affare us 5 '^iK^ 
con&quetidy had not thefe ob^ak^ 
bceii rdmoved by emiv^ing the brafhches 
^ith a greater tenfity, and theitby 
enabling them to ^xert a quicker and- 
fin^rtey vibration on the inclofed fluidij' 
, tJian u produced by the coats of ^k^ 
great Aorta, die circulation could not- 
^ave been performed with that vi*^ 
gour and adiantage as now it 5^* 
had it been performed at all. - ' 
This is ftill more apparent, !f w^ 
cbnfider, that this increafe of the cs-" 
tity of the branches was indifpenfably- 
liccefTary both to the life and ftnJK^ui^i^ 
cf die animal. • For had' their -unijedi 

fiim been- 1^ than iter di^ tftink,' - '^v 

only 
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(caily aqual tt) k at ^veiy {ubdiyiii^ 
the parogrefs df the fluids muft fixMi 
hayb been obftru(^d^ iince as th^ caie 
now Aands, where the . ratio is inrt 
crealedi the capillMy Arteries are bnly 
ilifficient to tranfinit the blood in fin- 
gle GJjobulesy as good MicroTcciies ai^ 
Hire us, and confequently had the cafe 
been otherwife, the paf&ge through 
them would have been whdUly ob-- 
ftfuded, long before the ramifications 
had been fo numearous, as at ; prefoit 
they stre. Wherefore had the fize of 
the animal been the fame as now, the 
confequence muft have been, either a 
total obftru<9:ion as above, or fewer 
ramifications, the former every one 
knows is inconfiftent with life; and 
had. the latter prevailed, the dreaturd 
muft have been extremely weak an4 
l^guid, through the want of .foffi- 

cient nourifhment to warm and inyi- 

gorate 
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g@rate It^ parts,- and idnable it t6'^p(»* 
'focm the llin<aions for which it - Vra» 




defighe^, even tKoiigh we 

pofe the fecrdions K^larfy p€tf8^ 

^, which in fewer Taimficatidhs' 

# 

fcatcdy be foppofed poi!ii>le, 

in that perfedionthe prefent itrtfaftii^ 

allows. .;;-:r-?4? 
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§ I. The Vena cava cut ofF at mb 
Iliaics €>f . the ram) and ccnre^^nd^g 
to the Aorta mentioned in £xp.XX|V. 
isecyiiced the force of 4.33 Atm<i« 
^eres| which it endured without any 
vifibk leakage of air, till the rapture 
was effected by the foregcangpreffii^i 

§ 2. The diameter of this part »f 

the Vein was 01,36 -of an inch, and 

€3n&qaeQtiyic$:area an inch inrleng^ 

wjU be eixprefled by tjie Logarithni 

0.0534626, corrdponding to '■ 1.131 
s. parts 




H^ pf a fquarQ inch. The w^ht 
tb/^f^e mciijobeEit oa ^ iiiiea of 
.th^ycm,will becqiial to di»t of a 
<pplii^m of Mercury, upon thiiK. bafi^i, 
f^ whciik ajititudc is 4.33 Atii(u>- 

iljie , re^Jedivie Logarithms ^of thefc 
quantities, and of a cubic indi of 
Mercu^y(^^), it appears, that 3.020640a 
wiU be the Logarithm, which exprcfics 
]the weijght required, whidh oorre^pnd- 
i^ t;o 87 pQU?id$, 4 ouacies,!i4 pctt- 
oywdghts, fh^s us, that this- was the 
force made ufc of to break the Vdii 
•ifi. this, fijjpejpimeiiti 
.^3. Cbmparir^ die wte^h^ and 
aiE^as which belong tlus Vein and its 
reijpe<ft ive Ajtery as they are ^veflk 
above {£t)y it is evident, that the Ar- 
tety ,uppn an are£^ equal to this hi9X9 

''" ' ta) '■ i 2. t ± p-. XI V. ■ ■ '^ •^' •-■ •■ •'-■''" 
•-*■•-•■;'■! .of 
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of its eorreijwnding Vein, would havtf 
required the additional weight of 2 3 
pounds, o ounces, 5 pennyweights, 5 
grains to break k. 

§ 4, Hence it appeirs, that the Veiii 
correfponding to the. Aorta at the Iliacs 
in the ram, was fuperior in (bength 
to the Artery there of equal area, in 
nearly the prop^Mtion of 1053 to 
1000. 

§ 5. The weight required to break 
an inch ii\ length of the Vena cava of 
this ram near the Emulgent branches, 
was 176 pounds, 5 ounces, 8 penny- 
weights ; hence comparing the weighty 
which broke the fame Vein an inch in 
lengtfi at the Iliacs, with this, and their 
refpedive area's togetherj it appears, that 
the Vein at the branching of the Iliac 
yeflels, would, upon an area equal to 
an inch in length of the fame Vein 

at the Emulgents, not have burfl, lUi- 

lefe 
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lels the we^nt had been equivalent . 
to 157 jpounds, 10 ounces, 6 penny- 
%fciglsts. 

1 6, Hence it is evident; that tlie 
Vein correlponding to the Artery at 
'ilie Ifijc branches was inferior in point 
of ftrcjngth to that part of ^it corre-^ 
ftx)hdinfit to the Artery at the Emul- 
genb;! though of equal area with this 
laft, in the proportion of ,1000 to 
II 17 nearly. 

EXP?RIM3NT XXyilL - 

§ I. The llia<^ Vein of the^preceed- 
ii^ r^^n correipondiag to the Artery 
in B^p.XXV, being tried in the faine 
manner as the trunk in the preceed- 
j^ experiment, bore.wkhout.fulfa- 
ing; any air to eicape^ till the rupture 
,cf;its poats enfued, the preiliircr of 

^.i8Apnolphe«. 

. § 2. The diameter of this Vein tvas 

0,25 of an inch, and coiifequently the 

H Loga- . 
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Lo^^rithm of its ai:pa an inch in length 
will be equal to 9.8953567, hence 
eftimating the weight of a cohiinn of 
Mercni^y upon this area, whofe alti- 
tude is equal to 4.18 Atmospheres ; 
it appears, that the preffure inciimr 
bent on the Vein at the inftant of its 
breaking was 58 pounds, 7 ounces 
5 pennyweights, 9 grains. 

§ 3, The Lc^ritlim of this weighty 
fufHcient to break an inch in length 
of this Diac Vein, being 2.8471227, 
it is evident from the comparifon of 
this Logarithm with the Logarithm 
3.020640a, which denotes the weight 
required to break an inch in length 
of the trunki tc^ether with a com- 
pariibn of the Logarithms of their re- 
areas, that the Iliac Vein, up- 
on an area' equal to an inch in length 
of its trunk, woiild have required the 
weight of 84 pounds, 4 ounces, 8 pai- 
Jiywqghts'to break it. ' §4* 
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§ 4. Hence it appears^ that the Biac 
Vein of equal area to the trunk, wsis 
exceeded in ftrength by that^ in the 
proportion of 1036 to 1000 nearly. 

§ 5. The diameter of the Hiac Ar* 
tery correfponding to the pfeceeding 

Vdn was 0.195 ^^ ^^ ^^ W> there- 
iatt the Logaridun of its area an indi 
in length will be 9.7874605, and the 
Logarithm of the wdght required to 
bi«ak this area was 2.7245316: 
Hence comparkig thefe Logarithms 
with tho^ refpe^vely belonging the 
Vein as given in S 2> 3* of this expo- 
m^t, it appears, that had the area of 
the Hiac Arttry been equal to this of 
hs correlpondii^ Vein, the weight re- 
quiied to break it muft have been 
equal to 56 pounds, 7 ounces, i4pei»' 
Ayweights, 4 grdns. 

'mm 

(«) $2. Exp.XXVi 

H J8 §6. 
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§ 6. It appears therefore, tliat the 
Iliac Vein was luperior with refpeft to 
"flrength to the correlponding Artery 
ading upon an equal quantity of 
blood as 1034 to 1000 nearly. ' 

§ 7. In comparing the areas of the 
, Veins correlponding to the preceeding 
Arteries in a ram at Exp. XX, XXIV 
and XXV, it is evident, that die ca- 
pacity of the Vena cava at the Emul- 
gents, is to that of the Aorta above its 
Emulgeiit branches in the proportion 
pf 4225 to 900, that is, in a propca*- 
tion of 4694 to 1000 nearly ; and the 
capacity of the Vein at the Hiap 
branches, is to that of the correlpond- 
ing Artery, in the proportion of 1 296 
to 676, that is, of 191 to 100 nearly ; 
and the capacity of the Iliac Vein ex- 
ceeds the capacity of an equal length 
of the Iliac Artery, in the proportion 

of 
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C(f 62500 to 38025, that is, as 164 to 
100 nearly. 

§ 8. In comparing the capacities of 
the Veins and correfponding Arteries 
together in equal lengths, it is evident, 
that the capacity of the Vena cava, 
above the Emulgents, with rei|)ed: to 
the capacity of the Vein at the Hiac^ 
is to the capacity of the, Aorta at the 
origin of die Emulgents, widi rcfped 
to the capacity of the Aorta at the 
origin of die niacs, in the proportion 
compounded of the dired ratio of the 
^apadti^ of the Veins, and the reci- 
procal one of the Arteries, that is, in 
the proportion of 2 8 5 6 1 to 11 664, or 
nearly as 245 to 100 ; and confe* 
qucntiy the Vena cava at the Emul- 
gents,. exceeds with reiped to capa- 
city that of an equal length of die 
Vein above the Iliacs, in the proper-^ 
^on of 326 to iQo nearly. - In like 
.: . . ' H 3 ^ i?ianner 
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manner it is evident, that the capadty 
of the Vein above the Iliac braacheS) 
with relpeft to the capacity of an equal 
length of the branch difcharging it^f 
into it, is fiiperior to the capacity of 
the corrclponding Aorta, widi re^eft 
to the capacity of an equal leogdi of 
die branch ariiing thence in the raido 
of 492804 to 422500, ^'^t ia^ Ml the. 
proportion of 116 to 100 near ^ ; 
and from hence al^ it {^)pears, th&t 
the capacity of the Vein above the 
Hiac branches was to that of ^ 
branch of an equal length to it, in t^ 
proportion of 2073 to 1000 nearly* 

§ 9. This extraordinary catpecity of 
the Vena cava in this pai!t aboVe ^iisit 
origin of die Emulgents, in propmtion 
to the corre^nding Artery, is of fin- 
gular fervice to the animal ; as a re- 
fervoir to fupply the heart immediately 
with a fuffident quantity of blood> 

,1 upon 
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upon great and iiidden evacuations^ 
or even upon fmallci',, where the ani- 
mal labours under any remarkable 
Wcakniefs of body ; pa. defect of which 
it would fiequently faint, and fome- 
times exipire : the blood, though in 
foffident quantity in the parts more 
remote, being incapable of fopplying 
. the heart^ with its due quantity on 
jfiich fodden emergencies. But be- 
fides this advantage accruing to the 
animal, from the formation of this 
part of the Vena cava, according to 
the preceeding fe^on 5 its enlatged 
capacity fecms alfo neceflary hare, in 
order to receive that large quantity of 
Wood, which muft be difcbarged into 
it from the lower belly, upoii ftrong 
fbaining of the body,, in exerting its 
ftrengdi.upon innumerat^e occafions; 
which as it cannot be performed, with- 
out a large difcharge of the venal blood 

H 4 into 
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into diis Veilel, the Abdomen being 
ftraimed by the deprefHon of the Dia- 
phragm, the Heart in inch circmn- 
ilances, mufl have been firequentfy 
ilircharged with ib great a quantity of 
blood, as would have pipevented its 
adting with that freedom it now does;, 
had not tilis Vein been formed more 
large and capacious, with re^)ed to 
its . correfponding Artery, than they 
generaUyae. This wc fee happens 
upoii great plenitude in Fevers even 
as the caie now ftands, and is rdieved 
by bleeding) the vigour of the pulfei 
bdng thereby iiicnpafed in tliis ca{e» 
as it is diminifhed in others. What 
then muft have been the coni(equencO( 
had the contrary ftrudurc prevailed, 
pr even leis room h^d been given, \ 
have no occaflon to explain ? 



Exp 
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Experiment XXIX. 

§ ly The Aorta qF thf ewe fliccp^ 
jnentioni^ in £^ p. XXII, being cut 0$ 
ijumediately abpv^ -the Iliac branches, 
^d fii^ tQ the Condenfer, the pre& 
fure g^v^it belbre any rupture could 
be foade in its cqats, wa$ equ^Ll to 

^ 9, The diameter of this part of 
theAprta was 0^46. Qfau inch* Hence 
by cQmparing the area pf this Vein an 
inch in kng^ with the area of an 
in^ iquare, aad the weight pf a co^ 
luQin o^ Mercury incumbent on it, 
V^hen the altitu4€L is equivalent to the 
l^effufe of 3.23 Atmolphercs, it ap^ 
pears, that the area of an inch ia 
length Qi this Altery, was prefled, at; 
tiie inftant of its breaking, with the 
weight of 44. pounds, 6 ounce^ 14 
pennyweig]its, 9 grains. 

§3- 



v' 
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. § 3. The wei^t which prefled up- 
on a fimilar part of the Aorta of the 
riun was 59 pounds, 1 1 ounces, 2 pen- 
nyweights) 14 grains [a). Now the 
Logarithm 9.9122752 exprefles the 
area of an inch in length of the Aorta 
o^thie ram, and 9.8882357 exprefles 
in Kfce manner the area of the Aorta 
of the ewe ; hence con^aring diefe 
we^ts and Aeir refpeftive areas to- 
g^her^ it is civident, diat the Aorta of 
Ac fewe above the IHac branches would 
hjtve required, had its area been equal 
to that of the Aorta df the rim in the 
fame drcumffances, the.preffyre of a 
wdght equivalent to 47 pound?, i 
ounce, 3 pchnyweighte, 9 grains. 

§ 4. Hence it appears, diat the Aorta 
of the ram above' the Diac branches 
w« ftiperior to a portion or the Aprta 
of the ewe above the f^me. brancheis 

(a; §2. ExT.XXIV. 

- ' ading 
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acting on an equal quantity^ of blood, 
with rdped to ftrength, in the pro- 
p(xtiaa of 1272 to 1000 nearly; 

% 5. Comparing in like m^uuier the 
weights and areas, which prefix upn^ 
on the Aorta of this ewe, at th^ ori^ 
of the Emulgent vdSels and t^ th? 
Iliacs, as they are given in tlus £;q)e- 
riment and £xp. XXII^ it q>peai% 
that the Aorta of the ewe would up- 
on an equal area of the Iliaqs with 
diat of the fame yeflfel at the fimul- 
gents, have required the wci^t of 4.^ 
pounds, 1 1 ounces, i & pennyweig^its^ 
4 grains, to break it. 

1 6k Hence it is manifeft, that the 
Aorta at the BmiulgddU wa& fiiperiov 
v^di reaped to the ftreagdi of an , 
equal area of the lame Artery at the 
Ihacs in this ewe, in the proportiQQ 
©f 1089 to 1000 nearly. 

EXPB- 
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Experiment XXX. 

§ I* The Diac branch being cut off 
from the preceeding Aorta of the cwfe, 
and fixed to the Condenier, the pref< 
iiire j-equired to break it was equal to 
3.1 2 Atmc^heres. 

§ 2. The diameter of this branch 
was o«i9 of an inch, and confequcnt- 
ly the area of an indi in length of this 
Artery, will be exprefled ' by the Lo- 
g^thm 9.775974.3, correfporiding to 

^•597' P^^ of ^ fquare inch ; now 
a column of Mercury whofe bafe is a 
iquare inch, and its height one Atmo- 
iphere, or 29 inches, being equal in 
value to fo many ounces troy as cor- 
refpbnd to the Logaritfon 2.3306897, 
it* is evident, that the weight upon the 
preceeding area from the preflure of 
3.12 Atmolpheres, will be exp^efled 
in like manner by the Logarithm 

2.6008186: 
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2.6008186; wliich cdre^nds by 
the Tables to 33 pounds, bounces, 
17 pennyweights, and is equal Kb that 
incumbent on an inch length of tht 
Iliac Artery wheni it brdte. 
■ § 3. The area of an inch in length 
cf the trunk of this Artery, being 
compared with the ar^ of an indi^ 
in length of the branch, and likewii^ 
the weights which were requifite t6 
break thofe areas reipedively, as they 
are mentioned in this and the fbre» 
going experiment^ it is manifdl, diat 
die branch would, upon an equal 
area to its trunk, not have broke, un- 
lefs the weight had been eqdal to 43 
pounds, o ounces, 10 pennywe^htsi 
•9 grains. 

\ § 4. Rence it appears^ that die 
trunk of the Aorta at the Iliacs in this 
ewe, was fuperipr to tiie ftrength of 
the brianch ading upon an equal 

quantity 
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quantity of bloody in the piopoitioa 
of 1035 to 1000 nearly. 

§ 5, The wd^t which pre({ed upon 
aa £ffea of an inch in kngth of the 
Hiac Artery of the tarn was 44. pound9y 
2 ounces, 6 poinyweightSi 9 grains : 
Hdn<^ compaiing this wdght and area 
Jtnlh. thofe re(pedively belonging tjie* 
Hiac Aitfery of the eWeih this experi- 
ment) it is evkient, that the Iliflc 
Artery of the ewe, had its area been 
' equal to that of the fame Arteiy in a 
taiki, would have requited the weight 
of 34. pounds, I ounce, ix penny^ 
wrists to break it. 

§ 6. Hence it appears, tiiat an equal 
ponion of the IHac Artery as to foi^ 
face, in thie ram, was i^perior with r&* 
^ to ft^eng^i^ to the like Artery 
in an ewe> in the proportion of 1 2^| 
to 1000 nearly. 



$7- 
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§ 7. It a{^)eax8 from | 2. Ex p. JQC, 
§ 3. Exp. XXV, § 2. Exp. Xlli and , 
XXX, that the wekhts reqmred to 
break an equal pottion Qfle Aoda 
at. the Emulgeixts and of die Iliac At* 
tery in the ,ram are; 73 poirnds, 4 
ounces, 8 pennyweights^. 5 ^:ain^ and 
67 poundS) 1 1 ounces, 1 6 penny- 
wei^ts reipet^vely^ and from the 
comp^ri&n of the wek^hts and af eas 
refp^vdy beloni^the aAal<«,M> 
veflTels in an ewe,, it appean, diat tbt ' 
wdg^ts tequired to bimk equal por? 
ttqns of thefe veiSbls are 53 pounds 
4 ounces, 14 pennyworts, and 47 
pounds, 3 ounces, j^ penny wei^i^ 
19. ^:ain$ re(pe£Uvely ;' therefore the 
firoigth of the IlW Arteiy of the.iasil 
widi refped to an equal poctiQa of the 
gjit^t Akery at. the £mu2geats» w« 
fiipefior to the ilreogdi of the Hi^ 
htti^ of the ewe^ with re^e^ to i^ 

Aorta 
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> Adrta at the Emulgents, in equal areas 
to the former veffels in the ram, in a 
prc^rticm compounded of the ratio 
jof the^^eights, which belong the pre- 
^eeding veflels in a ram, and of the 
ratio of the weights belonging the cor- 
ieQ)onding veflels in an ewe, which 
proportion appears from computation, 
to be that of 1046 to 1000 nearly. 

§ S. In comparing the areas of the 
jveceeding Arteries together in equal 
lengtl^ it is manifeft from § 2. Exp. 
XX, XII, XXIV, XV, XK, and XXX, 
that the capacity of the trunk of the 
Aorta above the Iliac branches, and 
of the branch it(elf in an ewe, with 
xtQ)ed to the capacity of the Aorta of 
^ iame animal above the Emulgents, 
i& to the capacity of die cprrefponding 
Viefiiels in a ram, with refped to that 
<^ their re^edive trunk at the Emtil- 
gents, in a proportion compounded of 

die 



! 
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the ratio of the capacities of the Aortas 
at the iHacs, /and of the branches di- 
redly, and of the ratio of the capa- 
cities of the refpedtive Aortas at 
die Emulgents inverfely; that is, as 
544644, 32490000, to 492804, 
27720225 relpedively ; and confe- 
quendy the capacity of the defcend- 
ing trunk of the Aorta at the IHac 
branches, and of the branch itfelf, with 
refpedi to the capacity of an equal 
length of the fame trunk above the 
Emulgent branches in an ewe, are 
iuperior to the capacities of equal 
lengths of the veflels performing die 
fame office in a ram, with rd(pe<9: 
to their trunk above the Emulgent 
branches, in the proportion of 1105 
to 1000, and of 117 to 100 nearly 
for the capacity dF thefe different vef- 
fels in an ewe and a ram reipedtively. 

I §. 9. 
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§ 9. That the defcending. Aort^ 
below the Emulgents, as well as the 
branches ariling from ity fhould not 
only be larger iii the female than the 
male, with relped: to the quantity of 
blood thrown into each of them, at 
every fyftole of the heart in the two 
animals [a) ; but even larger alfo, in 
- proportion to the fijperior part of the 
Aorta, in the firft of thefe the ew^ 
than in the ram (b) ; will be fuiEciently 
obvious to any, who conflders the 
quantity of blood neceflary for the 
nutrition of the foetus. But the rca- 
fon why the coats of thefe veflels, 
which as well as fome others of that 
animal are found by the preceeding 
Experinaents, to be in general weaker 
than the fame in a ram, fhould itill 

{a) Compare § 2. Ex.p. XXVI. with § 8, 
Ex p. XXX. 

(b) See preceeding § 8. 

be 
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. 'Be comparatively weaker than thofein , 
a male, with relation to the refpedive 
AcMta of each aninial, and die quan- 
tity of fluids they derive from thence, 
as we learn from § 7. of this Experi- 
ment they are, is not io eafily affign- 
ed. Pollibly the weak ftate of the 
Embryo in the beginning of pregnan- 
cy, may require that the blood be 
puflied with lels force in thefe vcflels 
than elfewhere, which yet were ne- 
ceflary to be fo large, in order to lup- 
jdy it with a fufficient quantity of nou- 
i^ihment, as it increafed in fize, and 
approached nearer to maturity. Nor 
jperhaps may this weakness in the 
veflels be lels neceflary upon its in- 
creafe in bulk, left upon any greater 
motion of the animal than ordinary, 
too great an energy in the veflels, 
j<»ned with the increafed motion of 

the fluids, fliould by increafing the 

I 2 vibra- 



r . 
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vibrations of the folids to an extraoi«- 

» * ■ * 

dinary pitch, occafion its excluficMi . 
before its proper period, as we find 
familiar to moft animals upon great 
and vigorous motion of the body, a. 
febrile difpofition, and the like. 

But it may ppllibly be objeded widi 
regard to human bodies, that none 
are fb fubjedl to accidents of this na- 
ture, as thofe women, which are trou- 
bled with weak nerves and hyfteric 
dilbrders, whofe Fibres and Veflels are 
known to be of a more lax and delir 
cate texture than others. But this 
arifes not from the natural ftruaui^ 
and make of the Veflels, for all then 
would be fubjeiSl to them, as they are 
to the menftrual flux, which arifes 
from a caufe not much unlike this in 
the veflels of the Uterus [a] \ but from 
too great Plenitude, high Diet, and the 

{a) Freind'i Emmenologia. 

negledt 
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negleft of fuch Exercife, as is necef- 
iary to preferve the naturd tone of 
the Fibres, and a due and equable fe- 
cretion of the neceffary fluids. On 
defedl of which, the Ipirits are tu- 
multuoufly detennined into fuch - 
parts, as are ever fo litde varied from 
their ufiial ftate of eafe and quiet ; 
and confequently during pregnancy 
into the mufcles.of the Abdomen more 
copioufly than the reft ; whence Con- 
traction, Pain, and Abortion muft fre- 
quently enfue. Nor will the acrimony 
of the juices prove of better confe- 
quence, by diffolving the Humors, 
and ftimulating the Fibres to more 
frequent Vibrations, and thereby giving 
occafion to Pains and Haemorrhages 
fixMn the uterine veflels. But thefe 
fymptoms are the effedls, not of a na- 
tural, but a morbid difpofition of the 
veflels and humors, and confequently 

I 3 a« 



iiS An Experimental Inquiry wi 

■ an obje^ion of 1" is kind has no place 
here, where the natural ftrufture dF 
the veffels, and a due difpofition o^ 
the humors are prefuppofed. 

Experiment XXXI. 

§ I. The Iliac Vein corre^nding 
to the Artery of the ewe in the pre- 
eeeding Experiment, bore the prefltire 
of 3.36 Atmofpheres, ^fore it was 
able to break the Vein, or produce any 
leakage thro* its coats. 

§ 2. Now the preffiire of 3.36 At-: 
molpheres upon an inch in length ^' 
this Vein, will be equivalent to the 
weight of a column of Quickfilver 
upon this area, whofe Altitude is eqi^ 
to 97.44. inches in height^ which being 
equal to the Logarithm 1.98873733^ 
and its area to the correfponding Lor 
garithm 9.8591383 the weight of 
3.36 Atmofpheres upon an inch in 

length 



^ 
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length df this Vein, will amount to 
43 pounds, 4 ounces, 3 pennyweights, 
19 grains, 

§ 3. Comparing the Lc^rithms 

P-7759743) P-859i383> 2.6008186, 
2.7 1 61 673, which denote the areas 

of an inch in length of the Artery 
and Vein correfponding thereto in 
the preceeding Experiments, and the 
weights incumbent on them refpedtive- 
ly, it appears, that the Artery, had its 
area been equal to that of the Vein, 
would not have burft, unle& the pref- 
furc had been equivafent to 40 pounds, 
3 ounces, o pennyweight, 1 9 grains. 

§ 4. Hence it appears, that the (b^ 
lids acting upon the blood omtained 
in the cavity of the Iliac Vein of thi& 
ewe, were fuperior in ftrength to thofe^ 
of the correfponding Artery a<a:ing 
upon an equal quantity of the famq. 

I 4 fluid* 
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fluid, in the proportion" of. 1077 to 
1000 nearly. 

§ 5. Hence it is evident, that the 
Vena cava and Iliac Vein in this evt^e, 
with relation to their corrdponding 
Arteries in Exp. XXII and XXX, are 
fuperior with relped to ftrength to the 
lame Veins in a ram, witJii reference 
to the ftrength of their correlponding 
Arteries in Exp. XX and XXV, in equal 
areas tp the fpriner veffels \x\ an ewe, 
in a proportion cojnpound^ of the 
dired ratio of the prefliires incumbent 
on the areas of the Veins in each ani- 
mal at the moment of their burfting, 
and of the reciprocal ratio of the forces 
required to break the correlponding 
Arteries ; that is, in the proportion, as 
appears from computation, of 1 80940 
toi7Q368,a|idof i35744.tp 1 30416, 
which ratios are nearly as 1062, and 
1040 to 1000 relpedtively. 

I EXPE- 
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Experiment XXXII, 

§ I. The Aorta of the ewe was, in 
diat part of it above the Emulgents, 
equal in thickne^ to 0.044 of an inch) 
and in that part above the Uiacs, and 
€3^ the branch arifing from it, the 
thickneii was equal to 0.031, 0.023 
of an inch refpedtively : The Vena 
cava of the ram and of the ewe above 
the Emulgents mentioned in Exp. XXI 
and XXIII, was 0.034, 0.028 of an 
inch thick refpedively, and the Iliac 
Veins in the fame mentioned in Exp. 
XXVIII, XXXI, were 0.014 ^^'^ 0.0 1 1 
of an inch re^edively in thicknefs. 

§ 2. Comparing the thicknefles of 

tliefe Arteries in the ewe with their 

rjeij)e6tive diampters, as tiiey are' given 

in the preceeding Experiments, and 

afterwards the proportions which the 

eoats of thefe Arteries bear to the fluid 

conr" 
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contained in tlieir re^edive cavities 
with the proportions delivered at § 2. 
Ex p. XXVI, it is m^nifeft, that die 
coat of the Aorta of the ram above 
the Emulgents, with re^)e6fe to the 
bloixl cont^ed in its cavity, is fii-* 
pCTior in bulk to the coat of the c<m*-^ 
refponding Artery in an ewe, with re- 
jped: to the fluid it contains in an equal 
lengdi of thefe veflels, in the proper-' 
tion of 1 3 1 9 to 1 2 29 nearly. In like 
manner it appears, that taking equal 
lengths of the Aorta above the lUacs, 
and of the branch, in th^e ram and the 
ewe, the coats of thofc in the firft of 
thefe, with refpedl to the fluid con- 
tained in their cavities, are fuperipr. in 
bulk to the coats of the correspond- 
ing veflels in die latter, viz. the ewe,^ 
with relation to the quantity of fluid, 
they z.Ql upon, in the proportion of 
1762, 1842 to 1636, 1698 refpedive- 

ly- .- § 3- 
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§ 3. Hence it appears, that the Vein 
above die Emulgents in the ram and 
in the ewe, which in the firft was 
qomprefi^ with a force equivalent to 
l?7 6 pounds, 5 ounces, 8 pennyweights, 
and in the iecond with 130 pounds, 
4 ounces, o pennyweight, 4 grains, 
was nevpthdefs exceeded in thicknefs 
by die correfponding Acata of each 
animal, which upcxi an equal area 

\vouldnot have buift, unltfs die weight 
upon that in the ram had. been 158 
pounds, II ounces, 8 pennyweights, 
and upon the Aca*ta in the ewe no 
pounds, 6 ounces, 1 2 pennyweights, 
in the proportion of 26,1 1 to 17 and 
7 refpeftively. In like manner we 
ihall find that the Hiac Artery in the 
yam, which upon an equal area with 
the correfponding Vein bore lefs than 
it by the weight of i pound, 1 1 ounces, 
1 1 pennyweights, 5 grains, was yet fu- 

perior 
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perior in thicknefs in the proportion 
of 1 27 tp 70 ; laftljr, tho' the ftrength 

of the Iliac Vein in the ewe was in- 
ferior to that of an equal area of the 

Aorta at the Emulgents of the fame 
animal by fcarcely ^, part, yet the Ar- 
tery was fiiperior in thicknds to this 
Vein in the proportion of 4 to i. 

§ 4. Hence we may obferve, that 
the Anatomifts are no lels miftaken in 
their cpnclufibns on the ftrength of 
the Veins, than they were, as has been 
already ihewn, in their fentimerits on 
that of the Arteries (a). Nor can they 
ever expedt to avoid miftakes of this 
kind, whilft they fuffer themfelves to 
be led by appearance, and not by ex- 
periment, without which it is impof-. 
fible to arrive at any tolerable degree 
of certainty in phyfical inquiries. For 
as a great modern Philofbpher has al-r 

(«) § 5, 6. Exp. XVII. % 4, 5, 6. Exp. XXVI. 

ready 
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ready obferved, " All the real true 
** Knowledge we have of Nature is 
'^ intirdy Experimental, inlbmuch 
'* that how ftrange . foever the Afler- 
** tion feemsj we may lay this down 
" as the firft fundamental unerring 
" Rule in Phyfics, That it is not 
" within theCompafs of human Un- 
" derftanding to aflign a purely ^)e- 
" cuktive Reafon for any one Phaeno- 
'S menon in Nature." 

§5: Comparing the thicknefles of 
the pt-eceeding Arteries in the ewe, 
with their relpe<3ive diameters, as 
»they areg^ven in this and thepreceed- 
ing Experiments, it is evident, that the 
bulk c^ the folids ading i^n the blood 
in that part of the Aorta of this ewe 
above the Emulgents, are to thole ' 
ading upon it at the origin of the Iliac 
branches, and in the branch itfelf, with 

refpedt to the fluid contained in equal 

lengths 
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lengths of diefe veft^s, in a ratio com- 
pounded of the proportion of die bulk 
of their coats diredly, and the ratio 
of the quantity of fluid they contain 
inverfely. Comparing therefore thefe 
proportions with thofe in § 3. £xp. 
XXVI, it is evident, that the bulk of 
the folids, in proportion to the blood 
contained in the cavity of the Aorta 
above die lUacs, and in the Iliac 
branch, with refpedt to the bulk of 
an equal length of the Aorta in pro- 
portion to the quantity of fluid a^ed 
upon by the coat of this Artery above 
the Emulgents in the ram, is to the 
bulk of the correfponding veflels with 
refpeft to the bulk of the Aorta above 
die Emulgents in an ewe, and die 
quantity of fluid contained in each of 
thefe veflels, in a proportion com- 
pounded of the ratio of the bulk of 

die folids in the Aoita above the Iliacs, 

and 



I 
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and in the branches of each animal 
diredly, and of the reciprocal ratio 
of the bulk of the Iblids in the Aorta 
above the Emulgents in the lame re* 
ipediivdy. Hence it appears by the 
computation, that the bulk of thefe 
vefiels in the ram are fiiperior to that 
of die correlponding ones in an ewe, 
when compared together, with rela- 
tion to the fluid they ad upon, and 
thdr relpeiSive trunks above the 
Emujgent veffels in the prc^pr^ 
don of I 243097208460800 to 
I 23 93 1 4:9 1 64$ 307 2, and of 
401884597442304 to 397713360185856, 

that is, nearly as 1003 to 1000, and 
10104 to 1 0000 receptively, 

§ 6. Hence we may obferve, that 
notwithftanding the coats of die vef- 
fels in an ewe, and particularly thofe 
mentioned in the preoeeding f^ion, 

bear alefs proportion to the fluid they 

contain, 
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contain, than the correlpanding ones 
in a ram, as has been already (hewn 
at § 2, yet it is equally certain from 
the forgoing fedion,. that even the 
biilk of the coats of thefe veflels in 
the ewe, with relation to the bulk of 
the principal trunk above the Emul- 
gents, and the quantity of blood con- 
tained in each, bear nearly the fame 
proportion as thofe performing the 
ikme office in a ram, when compared 
tc^ther in the fame manner ; and 
con{equently the comparative weak- 
nefs of thefe veflels here in the defcend- 
ing part of the Aorta of the ewe, with 
relpe£t to thofe in the ram, as has al- 
ready been fhewn at § 7. Ex p. XXX, 
can fcarcely be afcribed at leaft but 
in an inferior degree to the difference 
arifing from the bulk of thefe coats in 
the ewe, and their bearing in this re- 

ipcd a lefe proportion to the ori^bal 

trunk 
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trunk they are derived from than that 
which the correfponding ones in a 
ram bear to their primary trunk, but 
muft chiefly arife from the diiTerent 
texture of thefe veflels ; which con- 
trivance of diminifhing their ftrength 
without leflening their relative bulk, 
was neceflary for preferving a luffi- 
cient thicknefs in the arterial coats at 
every divifion, which otherwife muft 
either have been too weak or too nar- 
row for the purpofe defigned, or fub- 
divided into fewer ramifications than 
were neceflaiy to the well-being of 
the animal. 

. § 7. It is evident from § 4. E x p, 
XXII, XXIX. § 6. Exp. XXX. § i, 2. 
Exp.XXVI,XXXII, that die fabrick of 
the ram, with regard to its folids, muft 
be much ftronger than that of the 
ewe, which probably is the cafe of 
all male animals with regard to fe- 

K males 
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males of the fame i^cies, whofe Fibres 
and Vcffds, cateris paribus^ are by 
common obfervation found to be 
more lax and yielding than thojfe of 
the former. iThis is ti<k only con- 
firmed by the preceeding fesftions, 
where their different ftrength and 
thicknefles drfe examined in varioxis 
VelTels, but likewife from dieir greater 
denfity fhewh at § 3, 4, fexp.JCVlII, 
XiX, which hecelTarily infers tlie tex- 
ture of the Fibres themfelves to be 
inbre" firm and compadt, as weU as, 
more clpfely wrought together in the 
coats of the veiTels, otherwife the air 
Svbuld not be equally retained inthele 
as the former, the reveffe of Wliich 
appears by experiment. 

§ 8. It were ealy hence to fhew, 
that.many difeafes to which the 'female 
fex are more peculiarfy lubjed 'than 
the male, are neceflarfly dependent 

* . » 

ODl 



■*■ . 
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on this particular ftrudure^ ai^ 'oke 
v^rfai why thofe arifing from too 
great tetifky and rigidity of the veflels 
fhould be more incident to males, as 
alfb why too ^eat flrength in die one 
jfhould in many cafes prove as de< 
ftru^ve, ais the natural weakncis in 
the other. But this would be launch-^ ' 
ing out too far for the brevity of this 
£{iay \ which is dd^lied rather to 
ihew which way more certain dau 
may be procured for explaining the 
animai ceconomy, than have hitherto 
been ufed, than making hafty de-* 
dudions ; an error already too deeply 
rooted in the theory of Phyfic. 

§9, It appears from the cc«nputa- 
tion made after the manner of § 2. 
Exp. XI, that the fluid contained in 
the cavity of the Aorta of the ewe at 
the origin of the Emulgent veffels, of 

the Iliacs, ^md in the branch, bore to 

K 2 their 




132 An Experimental Inquiry on 

their containing coats the proportion 
of nearly 1 3 1 9, 1762, 184210 1000 
rc^cdiyely. Let now the diameter 
of this Aorta be from any caufe in- 
creafed only the ,4 of an inch, and as 
the areas of the veflels continually in- 
crease at every divifion of the trunk, 
let the precceding proportion with re- 
fpea to the aameter of this become 
fmaUer in the branches, and decreafe 
even widi relation to the diameters of 
thefe veflels ; as for inftance, tet the 
ratio of increafe in the two laft Arte- 
ries above-mentioned be 0.045, 0.034 
refpedively, then it is evident that if 
to the fquare of the diameters thus 
mcreafed, 'Utz. 0.1024, 0.084681, 
0.050176, we add the fpace included 
between the outward and inward 
coat of each Artery, then 0.157664, 
0.119029, 0.069772 inch, is the 

fquare of their refpedive diameters 

from 



J 
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from outfi4e to outfide;, and confe- 
qupady the thicknefles of thefe Arte- 
ries will now be nearly as o.p 3 8 5, 
0.027, 0.02 relpedivdy' of an inch, 
and the proportion whiph the fluid 
contained in the cavity of each will 
bear to their refpediive coats will be 
thatof 1853, 2465, 2560 to loop 
nearly. 

§ 10. It is evident from 5 2. Exp. 
XXII, 3pq^ and XXX; rfiat the 
weights, mcumbent on an inch in 
length of the Arteries above-mention- 
ed in th^ preceeding fedion, at thp 
juiftant of jtheir breaking, were 53 
pounds, 4 ounces, 14 pennyweights, 
44 pounds, 6 ounces, 1 4 pennyweights, 
9 grains, 33 pounds, 2 ounces, 17 
pennyweights, o grains. If now wc 
conceive thefe Arteries reduced to the 
thicknefe as given for each in the 
preceeding fedion, then it 'is evident, 

■ ■ K 3 ': hj 
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by taking their value in Logarithms^ 
and comparing thefe and the Loga- 
rithms of their fcMmcr thicknd^ with 
the Logarithms erf" die wdghts above- 
mentioned, that the wdght neceflaiy 
to break them in this ftatc would be 
46 pounds, 8 ounces, 1 2 pennyweights, 
3 8 pounds, 9 ounces, 14 pennyweights, 
14 grains, 28 pounds, 10 ounces, j6 
pennywei^ts, 1 9 grains relpedively. 

§ II. The ingenious l>r. Hales, in 
his concluiions from E x p. 2 2d, takes 
notice d^ the vaft ftrengdi of the ani- 
mal veffels in proportion to the a<^ion 
of the fluids upon them, which nad 
Jt been lefs, would have rendered the 
animal fubjed to many inconveniefices, 
particularly on great and continued 
action of the mufdes, the increafed 
force of the circulation in fodi dif- 
cafes as are capable of making any 

confidcrable diftention of the veffels, 

and 
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and the like. That this muft fre- 
quently have been the caie, appears 
very plain irom the confideratipn of 
the tWQ preceeding i^ctjon^, where jt 
Is fbewn that by a fma]! increafe of 
the diameter of the Ao|t^ the pref- 
jfure of the fluids with relpecjt to the 
iblids is eonfiderably incr^afed, at the 
fame time that their thickneis and 
ilrength are both d^i^inifhed -, an4 
Gonfequentl^ had jthe vei^^Is been en- 
dowed with no more ftrengtfe than 
was neceflary for the circulation in an 
healthful ftatjp, tfeey jnuft h^ve want- 
ed th^ (elaftici|:y, which i|i mpft cafes 
}s abfojutply necdSary fo;- tjhe dif- 
charge of fi^ch |«ccant matter, as 
dithcf partialjy or totally obftructs 
Ithefe fine canals. This evidently ap- 
pears from fuch difeafes as are accom- 
panied with too great a laxity of the 

Fibres, \yhich as Phylician? well 

K 4 know, 
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« 

know, are of all others moft difficultly 
relieved, thro* the quantity and tena- 
city of flimy and vifcid humors which 
arife fk)m this very caufe, and fb clog 
the Fibres in exerting their natural vi- 
brations, as to render the beft medi- 
cines wholly ineffectual. Not to men- 
tion the innumerable tumors, preter- 
natural diflentions, and ruptures of 
the veflels, many of which muft have 
either proved prefently mprtal, or a 
lafling inconvenience to the animal. 
This we know is the neceffary confe- 
quence of an univerfal weaknefs in 
the foUds, andfuch at leaf): miiflhavc 
been the confequence, had their 
fltrength been much lefs in propor- 
tion to die force of the fluids than 
nature has allotted, fince where thk 
is only little below its proper ftandard, 
tho' their force continues vaflly fu- 
perior to the impetus of the fluids upon 

them, 
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them, fo great a weaknefs fucceeds, 
as renders 'the party lubjeft to many 
difeafes, from which they whofe Fibres 
' are more tenfe and ftrong, are wholly 
exempt. 

I might eafily here alfo fhew, how 
ufelefs fuch an animal would be both 
to its felf and others, inafmuGh as it 
could fcarcely bear the lighteft touch 
of any other objeft, without being 
liable to all the d&dts confequent on 
conituiions, and that, tpo with little 
profpea pf relief; the fpring oS the 
Fibres being the principal inftrument 
Nature applies in the recovery of luch 
cafes. But befides aU thefe inconve- 
niences, die animal in all fuch cafes 
as required a larg? and Ipeedy deple- 
tion of the vcflels, by which afudden 
relaxation is immediately produced, 
muft either have funk under it, or at 

beft ;never have recovered its fprmer 

vigour 
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vigour and adivity, which ^ven as the 
cafe npiyjr {lands, where great evacua- 
tions have been jweppfteroufly made, 
is often very difficult tp reftpr<p. 

And hence it feems to be, thaf the 
weakeft veffelp I have hitherto ex- 
amined, are capable of fuidaining the 
weight qf an Atmolphere wirfiout 
burfting, as ^.ppears by the trial of the 
Sploiic an4 ionujigent Veins in Ex.?, 

XXXV, XXXVII, XXXJX, sgLvi, 

which tho' prevented from breaking 
by the largend^ of tlieir porc§, ^d 
iaadty of their Fibres, would undoubt- 
edly have fu^bsin^ a £>me\^at ^ater 
weight, than is there c^scprpffed before 
a rupture had fuQceeded, haid the ai|: 
been iliMciently retained. To whidi 
inflances, for the greater confirma- 
tion, I fball iubjoin the following. 
§ 1 2. I fixed part of the Pia Mater 

pf a dog (the thinneft feparable mem- 
brane 
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brane of an animal body) to ibe Con- 
denier, and the prefiiire upon it was 
equal to 1.36 Atmofphere at the in- 
ftant that it burft. Notv the area of 
this membrane was 0.03143 parts of a 
Iquare inch; hence k appears that 
the wdght required to break it was 9 
ounces, 3 pennyweights, i 4 grains. 
The thickne6 of thu membrane, be- 
ing carefiilly taken, was no more than 
^ of an inch. 

§ <3. Part o£ die F^cardium o£ 
the faine dog, bcM-e w^on being com- 
prefled with air the prellure of 6.1$ 
Atmospheres widiout burftmg ; but a 
fmali ftream of air at thk time find- 
inga pd!age thix>* it, pi^ented the 
increaie of fo great a condenfation, 
^ was necefTary to burft it If dbere- 
fbrc we eftimate the preflure iuilained 
by diis membrane upon the forgoing 

area, we fhall find the weight it bor^ 
5 equal 
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equal to 3 pounds, 5 ounces, 1 2 pen- 
nyweights. The tbicknefs of this 
membrane was ' ^^ ,of an inch, and 
.confequently the Pericardium exceed- 
ed the.thicknefs of the Pia Mater in 
the proportion of 33 to 8 nearly, and 
in Arength in the proportion of 45. to 
JO nearjy. 

§ 14. Common Experience fiifil- 
cienriy informs us, how much weak, 
lax, and delicate conftitutions fufier 
.upon great and fudden alterations in 
the weight of the Atmofphere ; how 
great then the diforders muft haye 
been, had they not been framed with 
this extraordinary degree ^i ftrei^th, 
I haye no occafion to explain, and 
the more elpecially, if we confider> 
how frequently haemorrhages and other 
ruptures of the veflels are occafioned 
by this very caufe, where their ftrength 

is diminifhed by any preternatural dif- 

tention. 
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tention, acrimony of tRe humors, or 
the like. 

§ 15^ Hence alfo we have a very 
obvious Jblution, why Fevers fre- 
quently occafion great , changes, as 
well to the advantage as detriment of 
the conftitution, exclufive of thofe 
more .cfcyious ones relating to the 
forming or. removing obftrudions ; 
fince it is manifeft from the very fym- 
ptoms attending fuch diforders, that 
whatever the natural proportion be- 
tween tiie fblids and fluids might have 
been before the attack of the diftem- 
per, that ratio muft frequently be de- 
ftroyed, and a new one produced, 
fometimes to the advantage, but often 
to the dam^e of the conftitution, 

§ 16. Hence alfo it appears, why 
Intermittents and ftich other fpring 
Fevers, as only moderately pufti open 
and diftend the veflels without da- 
maging 
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ma^i^ the Vifcera, or draining the 
Conftitution, are obierved rather to 
invigorate than weaken thofe they at- 
tack \ as alio why in young perfons, 
theyfhould be fucceeded by a remark^ 
able incpeafe of dieir growdi and fta^ 
ture. 

Experiment XXXIII. 
§ I. The diameter of the Aorta de- 
fc^idens in a ram^ exactly at die di^ 
vifion of the great trunk, which pro- 
ceeded itiimtdiatdiy firom the left voi- 
tricle i^ the heart,, was 0.55 of an 
inch, aild the Aorta aCcendens was 
0^.4.1 "of an inch In diameter. The 
. thictenefi of tbe firft was 0.102 of an 
inch, and that ofthe latter was 0.073. 
The diameter of the Vena cava afoen- 
dens, ccmtfponding to die A«ta de- 
Icendeos was 0.7 2 of an inch, and the 
Venk cava defcend^Rs was 0.56 of an 
indh in dia?met€r. " 

§2. 
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§ 2. The diameter of the Aorta dfe- 
fcisndehs in an ewe, taken in the iame 
inahneir a& th^ like ve(&l in a ram in' 
the preceeding fedion, was 0.46 bf aA >^ 
inch, the diameter of the Aorta afcen- 
dens was 0.33 bf an Inch. Thie thick- 
ncfs of the firft of thde Arteries in thie 
iewfe was o;o78 of an ihch, ahd that 
of the latter was 0.0571 of the lame. 
The Vena cava afcendetts was in dia- 
meter equal to 0.59 bif an ihch^ and 
tile Vein cotrefpbriding to the Abrta 
afcende'ns W^S in diameter equal to 
0.435 of ^^ inch. 

§ 3. Ifente Tt appears, ihat the ca- 
pacity of the Vena cava afcendens in 
the ram, was fupetiOrto diatof anequal 
lengdi of the corre^nding Artery, 
in the propordohof 51^4 to 3025, 
diat K, as 1713 to 1000 nearly. And 
the qapacity of the Vena cava ddcen- 
dens, Was fnperior to that of an equal 

length 
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length of the Aorta afcendens in the 
fame animal, in the proportion of 
3136 to 1681, that is, as 1865 to 
1000 nearly. 

§ 4. In like manner it appears, that 
the capacity of the Vena cava afcen- 
dens in the ewe, was fuperior to that 
of an equal lengtfiof the Aorta de- 
icendens, in the proportion of 348 r 
to 2116, that is, as 1645 to 1000 
nearly; and the capacity of the Vena 
cava defcendens in the fame was to 
that of an equal length of the corre- 
iponding Artery, viz. the Aorta afcen- 
dens, in the proportion of 189225 to 
108900, that is, in the proportion of 
1737 to 1 000 nearly. 

§ 5. Hence it is evident, that the 
capacity of the Vena cava afcendens 
and defcendens in the ram, with re- 
fped to the capacity of an equal length 
of their correlponding Arteri^, is fu- 
perior 
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periar to the capacity of the cqrre- 
i|x)nding Vans in an ewe, with rela- 
tion to the capacity of an equal lengdi 
of their refpeftive Arteries in the pro- 
portion of 10969344, 34J1410400, 
to 10530025, 3 1 8087 225 relpeiflivc- 
ly,that is, as 1041, and 1076 to looo 
nearly. 

§ 6. Comparing die diameters whidi 
belong the defcending and alcending 
Arteries in a ram and an ewe, it is 
evident, that the capacity of the Aorta 
defcendens in a ram, with reQ)e£l to 
the capacity of an equal length of the 
Aorta afcendens in the fame, is to the 
capacity of the Aorta defcendens, with 
i^^poSt to die capacity of an . equal 
lei]^th of the A(»ta afcendens in an 
jewe, in the propordcm com^xiunded 
of the dired ratio of the capacities of' 
equal lengdis of the defcending Aortas 

in the ram and the ewe, and the re- 

L ciprocal 
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dprocal ratio of the capacities of equal 
lengths of the afcending Aortas in the 
fame, diat is, as it appears from 
X3omputation, in the proportion of 
3294225 to 3556996 J and confe- 
qucntiy the capacity of the defcend- 
ing Arteiy . in the ewe, with refped to 
the capacity of an equal length of the 
afcending Aorta, was fuperior to the 
capacity of the dcfcending Artery in 
a ram, with relation to the capacity 
of an equal length of the Aorta afcen- 
dens in this animal, in the proportion 
of 1082 to 1000 nearly. 

§ 7. In comparing the capacities of 
the Veins and correlponding Arteries 
of the ram and the ewe mentioned in 
Exp. XXI, XXIII, XXVIII, XXXI, it 
is evident, that thq capacity of the 
Vein above the Emulgents and of the 
Iliac Vein, widi relped to the capa- 
city of an equal length of dieir re- 

Ipedive 
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i^Je^Etive Artery in a ram, is fliperior 
to the capacity of the Veins perform- , 
ing the fame office in an ewe, with ' 
refpedb to the capacity of an equal 
length of their refpedlive Artery, in the 
proportion of 3080625, 22562500 
to 2 8 2 2400, 20 1 1 5 2 2 5 re^edively ; 
that is, the capacities of thefe Veins in 
the ram, are fuperior to the capaci- 
ties of thofe in aixewe, with relation 
to the capacities of the Arteries they 
correfpond to, in equal lengths to the 
Veins in both animals, in the propor- 
tion of 1091,1121 to 1000 nearly. 

§ 8. Comparing the thicknefles of 
the preceeding Arteries m the ram and 
the ewe with their refpedive dianie^ 
tcrs, as they are given in this Experi-" 
ment, and afterwards the proportions 
which the coats of thefe Arteries bear 
to the fluid contained in their relpedive 

cavities together, it is evident, that the 

L 2 coat 
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coat of the defcending Aorta in the 
ram, with relpedt to the blood con- 
tained in its cavity, is fliperior in bulk 
to the coat of the correfponding Ar- 
tery in an ewe, with rcfpcGt to the 
fluid contained in an equal length of 
thefe veflels, in the proportion of 
562889856 to 507764400, that is 
nearly in the proportion of no 8 to 
1000. Thus alfo it will be found, 
that the bulk of the coat of the afcend- 
ing Aorta in the I'am, with relpeft to 
die fluid it ads upon, is fuperior to 
that of the coat of the aicending 
Aorta in the ewe, with relation to the 
fluid contained in an equal length of 
this veflH to that in the ram, in the 
proportion of 15358820400 to 
14862332884, that is nearly in the 
piroportion of 1033 to 1000. 

§ 9. G)mparing § i. of this Expe- 

ment with § 7. Exp. XXVIII, it is evi- 
dent, 
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dent, that the capacity of the Vein of 
the ram above the Emulgents in that 
Experiment, with relped to the capa- 
city of an equal length of the corre- 
fponding Artery, is to die capacity of 
the Vena cava afcendens, with refpeft 
to the capacity of an equal length of 
the correiponding Aorta defcendens 
in this Experiment, in die proportion 
of 1 2 7 806 2 5 to 4665 600 ; and con- 
fequendy the capacity of the Vena 
cava at the Emulgents, was fiiperior 
to that of the Vena cava difchar^g its 
contents into the Sinus Venofus, when 
compared togedier widi relation to. 
the capacities of the Arteries they cor- 
re^nd to, in die manner above-men- 
tioned, in the proportion of nearly 
2739 to 1000. Now the thicknefe 
of* the Vena cava afcendens in this 
Experiment was 0.0052 of an inch. 

Hence it is evident, that the bulk of 

L 3 die - 
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the coat of th6 preceeding Vein above 
the Emulgents, with relpc<3: to the fluid 
contained in its cavity, is to the bulk 
of the coat of the Vena cava afcen- 
dens near the right auricle of the 
heart, with refped to the fluid con- 
tained in its cavity equally long with 
that of the former, in the proportion 
of 482236416 to 63730576; and 
confequently, tho' die blood a£ted 
upon by the Vena cava aibendens 
near the right auricle of die heart, was 
fliperfor in quantity to that contained 
in an equal length of the Vein above 
the Emulgents, in the proportion of 
1227 to 1000 neariy ; yet the coat 
of the Vein at the origin of the Emulr. 
gent veflels, was fuperior in bulk to 
that of the Vena cava afcendens, with 
relation to the blood aded upon by 
an equal length of each Vein, in the 
proportion of nearly 7566. to 1000. 

§ iq.. 
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§ 10. That the circulation is in ^ 
neral more flow and languid in fe- 
males than males, is frequently ob- 
ferved by practical writers, but the 
caufe litde. farther inquired, than by 
fuppofing the whole animal fabrick 
more weak, lax, and delicate; but 
from § 2, 8. Exp. XXXII, § 5, 6. 
Exp. XXX, §8,9. Exp. XXXUI, as 
well as firom the le^ ftrength and 
denfity of the arterial veffels of fe- 
males (a), we are furnifhed with a 
more fubilantial r^afon, why the cir- 
culation of the blood is. naturally 
flower, and the pulfe ^Ycaker in 
thefe than males. For l;he qapaci- 
tie? of the Arteries being fliewn in the 
preceeding fedHons to be greater, an 
equal portion of blood difqharg^d by 
ihc heart wouild neceflarily produce a 
(eis impulfe on the coats of the veflels, 

.(^; Exp, XVIII, XIX. 

L 4 and 
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« 

and confequendy thefe, a le& renims 
on the contained fluid, even tho* we 
fliould fuppoie the (bength of the 
Fibres equal in both cafes, which is 
far from being fed, the contraiy ap- 
pearing by feveral of the foregoing 
Experiments ; whence of neceffity the 
blood muft both remain lon^ in the 
Arteries, and a weaker and flower 
circulation enlue ; the quantity to be 
impelled being greater in proporticm 
to the moving force. 

§ II. This appears alfo from the 
capacities of the Veins, which are di- 
miniflied in proportion to the inlarge- 
ment of the Arteries {c^ ; there being 
no occafion for vef&ls of a large ca- 
pacity in order to return a lefs quan- 
tity of blood, for fo it may be efteem- 
ed on account of the flownefe of its 
motion, lefs bdng derived into them 

W J 5, 7- E X p. XXXIII. 

in 
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in a given time than in males. Nay 
had it been otherwife, the animal muft 
have laboured under innumerable ma- 
ladies. For the blood wanting here 
thofe vibrations, which kept it fluid 
whilft in the Arteries, muft, had the 
Veins beoi as large as in the males, 
have moved extremely flow, and 
ccmdenfed into grumes, before it had 
arrived at the heart ; the confequence 
of which would have been obftrudti- 
ons inthelungs, aflhmas,confumption!s 
^c. So exadly nice is every part ad- 
jufled to its deflined ufe, that it is al- 
together impoflible ' for the moft in- 
laiged underflanding either to com** 
prehend the whole, or even fee how 
the leafl parts could have been other- 
wife framed, fo as to have anfwered 
the deflgned purpofes in any tolerable 
manner; It w^e needlefs to apply 

thib reafbning to fliew how the dired 

contrary 
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contrary mull happm to males, as the 
effect muft always be determined by 
its caufe, and confequently where 
that ftrudure is difFerent, or contrary, 
the effeft. muft be fo toa 

§ 1 2. But this greater capacity of 
the Arteries in proportion to that di 
the \'eins of females, is not die only 
difference in this relpe£t with regard 
to the female fex. For the coats of 
the Arteries in males tho* loaded with 
a fmaller proportion of blood (/»), are 
much ftronger, diicker, and deafer 
than tiiole in females (^) ; whence not 
only a briiker circulation muft en-^ 
fue, but each part of the body being 
framed of veftels more fbrong, fpringy 
and elaiftic, the whole muft be more 
robuft, and capable of bearing more 
lafting and greater fatigues. 

(tf)§8. Ex p. XXX. § 12. Ex F. XXXin. 
(3) $ 5, 8. Exp. X^^XH. § 8. XXXIU, • 

§13- 



I 

\ 
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§ 13. There remains ftiil another 
difference in the proportion of the 
fanguineous veflels of males to thofe 
of females, befides thofe above-men- 
tioned, W2f. the different proportion 
which the fuperior yefifels bear to the 
inferior, which holds true in brutes as 
well as human bodies («) 5 biit this 
being obferved knd explained by the 
very learned Phyficians Dr. Frei»J and 
Pitcainii I ihall not trouble the reader 
with it. 

§ 14. Befides the different propor- 
tions of the veflels with relpedt to the 
fex, male and female, there are two 
general circumftances relating to the 
Vena cava afcoidens common to all 
or moft animals, which are very little, 
if at all, taken notice of by Anato- 
miib, viz. the larger capacity of this^ 
Vein in tlie Abdomen, in proportion 

(tf ) § 6. E X !». XXXIII. 

to 
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to the blood it receives from the cor- 
refponding Aorta ; being very Utde 
inferior in capacity to that of the fame 
Vein in the Thorax (tf), of which I 
have fpdken already at § 8, 9. £xp. 
XXVni. and adly, the fuperior thick- 
nefe of its coat during its ftay in the 
lower beily, occafioned by an addi- 
tional coat it receives from the Perito- 
naeum, by which means its cavity is 
preibrved more free and open, and it 
approaches in feme degree to an arte- 
. rial nature, at lead much more fb than 
clfewhere (^). In confequence of this 
admirable contrivance, it becomes ca- 
pable n<* only of receiving a large 
quantity of the returning blood -with 
the greater facility, and there contain- 
ing it as in a Refervoir to fripply th« 
equable difcharges from the h&ut, but 

id) $9. Exp. XXXm 
(O $9- Exp. XXXIII. 

alfo 
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alfq its coats being hereby rendered 
more elaftic, do t^ the alternate adion 
of die abdominal mufcles propel it for* 
ward with the greater facility. Wheye-. 
as had its teicture been equally thin, 
and no more capable of refifHng an 
external preffure than its fuperior part 
in the Thorax, or the Cava defcen- 
dens, its cavity would have been much 
more diminiihed by the liiperincunt- 
bent preffure, and its coats thro' the 
want of a luiEcient degree of refift- 
ance muft either have coUapfed, or 
{o nearly approached each other by 
the conflant weight and preflure of 
the inteftines, bladder, and other vif- 
cera, as inftead of promoting, very 
much to have retarded, if not intiiely 
prevented, the due and equable return 
of the. blood from the lower parts. 

EXFE- 
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Experiment XXXIV. 

§ I . The Iplenic Artery of the man, 
Aart of whole Aorta we found the 
ilrength of in E x p. XIV, being fixed 
to the Condcnfer, I comprefled the 
air in tiie fealed top of the Gage, with 
a force equal to that of 6.2 Atmo- 
Ipheres, before I was able to break the 
coats of this fmall Artery. 

§ 2. The diameter of this Artery 
was 0.12 of an inch, therefore an 
inch in length of its fur^de will be ex- 
prefled by the Logarithm ^.5764565 ; 
and the weight incumbent on it from 
the preffure of 6. 2 Atmolphcrcs, will 
be eqiuivalent to fo many ounces troy, 
afr; cortefpond to the tabular Loga. 
rithm 2.6995379,thatis,to4i pounds, 
8 ounces, 1 5, penny weights. 

§ 3. Comparing the area of this 

Iplenic Artery with that of the great 

I defcend- 
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dcfcending Aorta df the fame perfon 
mentioned at § 2. Exp. XIV, it will 
be found, that the fplenic Artery upon 
an equal area with that of the great 
trunk weuld not have hurft without 
the weight of 1 7 3 pounds, i o ounces, 
6 pennyweights. 

§ 4. Hence it is manifeft, diat the 
texture and coh^ion of the Fibres, 
which compole the fplenic Artery, is, ' 
{uch, as even to render it ftronger 
than a portion of equal area of the 
great Aorta defcendens where its dia- 
meter was 7 inch, in the proportion 
of 1 3 19 to 1000 nearly.- 

Experiment XXXV. 

§^1. The fplenic Vein correfpdndr 

ing to the Artery in the preceeding 

Experiment, permitted the air fo freely 

to efcape thro' its pores, after the pref- 

ivasp given it frpni the condenfation, 

amounted 
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amounted to fomething mare than the 
weight of one Atmo^hcre, that the 
greateft force with which I could 
comprei^ the air in the top of the 
Gage was^ I found, equal to 1.43 
Atmofpheres. 

§ 2. The diameter of this Vein was 
Ov^-S of an inch ; hence by comparing 
the area of this Vein an inch in length 
with the area of an inch £}uare, and 
the weight of a column of QuickfUver 
incumbent on that, when the altitude 
is equal to 1.43 Atmbfpher^, it kp^ 
pears, that the weight fuftained by an 
inch length of this Vein will amount 
to 34 pounds, 5 ounces, 14 penny- 
weights. 

§ 3. The iur&ce of this Vein an 

inch in lengdi, and die forgoing 

weight incumbent on it, beii^ ex- 

prdied in Logarithms, are o.i 306553, 

2.6166810 refpedivcly ; hence com- 
paring 
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parmg thefe with the Logarithms, 
which exprefs the area, and weight 
incumbent on it, with relation to the 
fplenic Artery, as they arc given in 
die preceeding experiment, it appears, 
that the (plenic Artery upon an area 
equal to that of its corresponding Vein, 
would not have yielded to any weight 
lels than that of 149 pounds, 5 ounces, 
li pennyweights.. 

. § 4. Hence it appears, that a por- » 
tion of the fplenic Artery of equal 
area with that of its corrdponding 
Vein was fuperior in ftrength to it, in 
the proportion of 4336 to 1000 
nearly. 

Experiment XXXVI. 

§ I. The fplenic Artery of the ewe 
mentioned in E x p. XXII, gave no ad- 
mittance to the air, till the preflure 
amounted to that of 4.62 Atmo- 

M ^heres, 
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fpheres, at which inlkiit its Fibres 
buift aftiil(ier. 

■§ 2. The d&md!Cr of this Ait&j 
lieiiig 0,0^ of an inch, its area an 
inch in length will correQ)<»id to the 

Lbgaiithfii 5*4-^*^i3^53> ^^ thewcight 
MioioAeiit on this area fiom the prc- 
xeedit^ preflbre, will be fouiid equi- 
valent' to the Logarithiii 2.3956970, 
that is, to 20 pounds, B ounces, 14 
■j)ennyweights, 4 grains, 

§ 3. *rhe area bf an inch in length 
of the Aotti' of this ewe was equiva- 
lent to die Logaridim 9.9294189, 
and the weight required to break it 
was equal, when exprefled in Loga- 
rithms, to 2.80665 13. Hence it is 
evident from the ccnnpanfon of thefe- 
with the Logarithins anfwerihg thereto 
in the preCeeding fe<9d6n, that the 
weight required to break the fplenic 
Artery, fuppofing its area equal tb 

that 
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that c£ the Aorta, muff have %een 
70 pounds, o ounce, 18 penny- 
weights, 9 grains. 

§ 4. Hence it appears, Aat -a por- 
tion of the fplenic Artcrjr of .equal 
area with the Aorta at flue origin of 
tlie Emulgent Teflels, was fupericM* in 
ftrengch-to it in 'diis ewe, in the pro- 
portion of 131 2 to 1000 nearly. 

- § 3. Comparing after thefame man- 
ner the .ftrength of equal portions of 
"the Splenic and ' Iliac Artery of the 
famfe ewe, as we find it given in 
Exp. XXX. it afppears, that the Sple- 
nic Artery was luperior in tiiis relpeft 
to the Iliac Artery, when compared 
in equal areas* together, in-the • propor- 
tion of 148 to roo-neariy. 

» 

• Ex P,B:R I M E NT fXXKVJI. 

t 

§ii. Thc'Spknic VdnWng fixed 
to tlie- Gondenfer, no rupture eould be 

M 2 made 
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made from the ready efcape, which 
. the air made through its pores, info- 
much, that the prefliire could never 
be increafed beyond that of 0.96 At- 
moipheres. . 

^ 2. The weight incumbent on an 

inch length of this Vein, whofe dia- 

. meter was 0.28 of an inch, from 

the preceeding preilure, will be found 

. by computation to be equal to 1 5 

pounds, o ounce, 18 pennyweights; 

and conf^uently the Splenic Artery 

exceeded the ftrength of an equal 

. portion of this Vein with relpefl to 

iurface, in the proportion of 481 2 to 

1000 nearly. 

§3. Comparing the preceeding 

ledioa with § 2. £xp. XXXL it is 

evident, that had the Iliac Vein in the 

fame ewe been equal in area to this 

' here of the Splenic, the force required 

' to break it;, mufl haye been equivalent 

<; to 
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to the wdglit of 52 pounds, 9 ounces, 
3 pennyweights, 4 ^^s. 

§ 4. Hence it is manifeft, that the 
fiiac Vein was fliperior in lirength to 
an equal area of the Splenic in the 
fame animal, in the proportion of 
nearly 35 to 10. 

Experiment XXXVIII. 

§ I. The Emulgent Artery erf" the 
ram mentioned in Exp. XX. being 
fixed to the -Condenfer, it ^ftained 
the preffure rf 5.56 Atmolpheres, 
without any premus leakage <i^ air, 
till by this means a perfe<n: rupture of 
its coats was made. 

§ 2. The diameter of this branch 
of the Artery was o.i of an inch, and 
confequcntly its aiea an inch in length 
will be exprefled in parts of a iquare . 
inch by the logarithm 94973444, 
and the weight of the column of Mer- 

M 3 cury, 
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curjr,' taken in ounce troy, by die Va- 
lue of the Logarithm 2.573.1539, 
equal as appears by computation to 
3 1 pounds, 2 ounces, 4 pennywei^ts, 
19 gi^ins. 

§ 3. The Logarithm, 2.944.6879 
exprefles the weight incumbent on an 
inch in length of the trunk of this 
Emulgent Artery, and the Logarithm 
^.9745 1 1 7 expreflbs the area {a)" 
Hence comparing thefe Logarithms 
with the correfponding ones in die 
preceeding fedlion, it appears, that 
had the area of the Emulgent Artery 
been equal to that of the trunk it 
was derived from, it would not have 
burft till the prefllire had been equal 
to thewdght of 93 pounds, 7 ounces* 

§ 4. Hence it is manifeft, that a 
portion of the Emulgent Artery, was 
ftronger than a like one with re^)€d, 

(<?) § 2. Exp. XX. 

to 
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to "the Surface of thetnuik itielf in this 
ram^ in the prc^rtion a£ 5 1 to 40. 

§5 The weight incumbent on an 
inch in kx^ of the Iliat A^^. b£ 
the lame ram was 44 poiipds, 2 oi^ce^9 
6 pen^iy weighs grains; cpmparing 
therefore this area ^nd, w^^t witlji, 
thoik belonging die i^mi^eAt Artery 
in § 2. it appearis, that th,e ^mulgenit 
Artery would Jiavfe reqyired the addi- 
tional weight of 29 pounds, 7 ouncesj^ 
13 pennyweights, 14. grains to br^ak 
, it^ had its area bqen cs^ual to that of 
the IHac Artery. 

§ 6. Hence it is manifeft, that the 
Eqiulgent Artery fiiipaffed the fl;rengt(i 
of the Iliac in thei fame animaU when 
compared in equal areas tqgether, isx 
;die proportion of 1376 to 1009 




<; 
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Experiment XXXIX. 

§ I. The Emulgent Vein corre» 
iponding to the Artery in the preceed- 
ing Experiment, thb' it did not burft 
with the preffUre of i i 3 6 Atmofpheres, 
yet during the compreffion, air fo 
plentifully efcaped thro' its coats, that 
it could never be condenfed with any 
greater force than that above-men- 
tioned. 

§ 2. This Vein was in diameter 
©.34 of an inch ; hence it appears, by 
computing the preffure of 1.36 At- 
mofpheres upon an area of it an inch 
In length, that the weight incumbent 
oa it was equal to 25 pounds, 11 
punces, o penny weight, 10 grains. 

§ 3. The Logarithm of this weight 

|s 2.4927998 ; hence comparing this 

weight and area with thofe belonging 

^5 condponding Artery, it appear^ 

that 
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that the Emulgent Artery, had its 
area been equal to that of the Vein 
corrdpopding to it, would have re- 
<^uired the weight of 1 05 pounds, 1 1 
ounces, 14 pennyweights to break it. 

§ 4. Hence it is pianifeft, that the 
Emulgent Artery was fuperior with 
relpeft to ftrcngdi, to die Emulgent 
Vein when compared in equal areas 
tc^er, in the proportion of 4088 
to 1000 nearly. 

S 5. Comparing this Experiment 
with Exp. XX, XXI, XXV, XXVIII, 
in which we found the ftrengths of the 
Aorta at the Emulgents and of the 
Iliac Artery in the fame animal, and 
likewife the ftrengths of the Veins cor- 
refponding thereto, it is evident^ diat 
the Vena cava and Iliac Vein, with 
relation to their correlponding Arte- 
riesj arefuperiorwithrefpedtoftrength, 
p? the Emulgent Vein in the fame ram, 

with 
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with rderence to the flxength of its 
cocrd^oading Aiteiy, in. ^qual areas 
to the fbrmer veilels, in a pcc^ordon 
compounded of the dired ratio of ti^ 
prefiures ingimibent on th^ areas^ of 
the Veins at the moment of their 
burftmg, and of ihe reciprocal ratio 
of the fwccs required to l^reak the 
correfponding Arteries in equal por- 
tions to the Veins ; that is as appears 
by computation, in the. proportion of 
969104, 232408 to 59296, 54944 
xcipeftively ; and confequently the 
ilrength of the Vena cava at the Emul- 
gents, and of the Iliac Vein >yith re- 
i^&8i to that of an equal area of their 
corresponding Arteries, is fuperior to 
the flxength of a like portion of the 
Emulgpnt Vein, with relation to it^ 
correfponding Artery, in the proporr 
tion of nearly 4538 to 1009 and 423 
to 100 re^edtively. 

S6. 



Part of the Animal StniAure. 171 

§ 6. In asmparing the areas of the 
Vans and Arteri^ in the preceeding 
Experiments together in equal lengdis, 
it is manifeft, that thp Splenic Vein is 
liipericM: in capacity to that of an equal 
length of the ^lenic Artery in the 
man, in the prc^rtion of x 2 84 to 
100 nearly, and that in the ewe, the 
capacity of the Splenic Vein with re- 
^)6d to that of an equal length of the 
correfpondii^ Artery, is fuperior to 
the capacity of the Iliac Vein in the 
fame animal, with refped to that of 
an equal length of its correlpbnding 
Artery, in- the proportion oi 283024 
to J3856, that is, is 836 to loo 
nearly. 

§ 7. Thus alfo it appears, that the 
capacity of the Emulgent Vein is fu- 
perior to , that of an equal length of 
the correfpondii^ Artery in the pro- 
portion of 1156 to 100; and confe- 

quently 



/ 
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quently the capacity of this Vein with 
rcfpe^ to that of an equal length of 
the Emulgent Artery, is luperior to 
the capacity of the Vena cava at the 
Emulgents, or of the Iliac Vein, with 
relation to the capacities of an equal 
length of dieir refpedHve Arteries, in 
die propt^on of 10404, 439569, to 
'4225, 62500 relpedively, that is in 
the firft inftance as 2462 to 1000, 
and in thi? fecond with rdation to the 
Iliac Van, a? 703 to 1 00 nearly. 

Experiment XL. 

§ I. The Emulgent Artery was in 
thicknefs equal to 0.037 of ^11 inch, 
and the Splenic Artery was. 0.028 of 
an inch thick in Exp. XXXVI. The 
EmulgeutVeiaconrfpondingtothe 
preceeding Artery was 0.0036 of an 
' inch diick, and the Splenic Vein was 
in thicknels equal to 0.00 25 dF an inch. 

§ 2. 
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§ 2. Comparing tlic diicknefles of 
diefe veflfels with their reipeftive dia- 
meters, as giv«i above in § 2^ Exp. 
XXXVIII, XXXIX, XXXVI and 
XXXVII, it is evident, that the fluid 
contained in the cavity of the Emul- 
gent Akeiy, is to the coat that con- 
tains it, in the proportion of 1000 to 
2027 nearly, and confequently thp 
bulk of the iblids in the Emulgent 
Artery, with refped to the fluid they 
a<5t on, is fliperior to the bulk of the 
Iblids ading on the fluid contained in 
an equal length of the trunk it was 
derived from, and to thofe of the Iliac 
Artery in the fame animal, witii re- 
fpedl to the fluid they a£t on in equal 
lengths to die former, in the propor- 
tion of 1824.84, 7709949 to 73216, 
2239264 refpeftively, that is, as 2629 
to 1000, and as 344 to 100 nearly. 



§3. 
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§ 3. Thus alfo it appears, that the 
fluid in the cavity of the "Spletiic Ar- 
tery, is, to the coat that contains it, in 
"the proportion of 6400 to 12096;; 
and confequently the bulk of' the Sple- 
nic arterial Coat in the ewe, ,with re- 
aped: to the Huid it adts upon, is fli- 
perior to the bulk of the coat of the 
lUac Artery in the fame animal, with 
refped to the fluid contained in an 
equal length of this vefiel, in the pro- 
portion of 4366656 to 1254144, that 
is nearly as 34"8 to loo. 

§ 4. Gn the contrary it appears from 

computation, that the bulk of the fo- 

Edsin the-Vena cava at the Emulgents 

and thofe of the-Uiac Vein in the ram, 

with re^ed: to- the fluids they ad on, 

as-foperior to the bulk bf the fblids 

ading on the fltiid contained in an 

equal length of Ae Emulgent Vein, 

in the proportion of i07535744> 

17090304, 
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17090304, to 20904624, 3092400 
relpedively, that is, nearly as I5 1 4, 552 
to I do. In like manner it a|)^ars 
that thebulk of the fdlids in the iliac 
Vein with felped to 'the^- fluid tibey aO: 
upon. Is fuperior to ^e billk of the 
folids acJling on me niiid contained iti 
an equal length of the "Splenic Vdn in 
the laiiie animal, the ewe, in the pro- 
portion of '8'3i3536 to 14944-25, 

that is, as 556. to i 00 nearly. 

§ 5. fitence we may bbleive, Upon 
how narrow a bottiom 'the "ingenious 
Pr. ^Keil has founded his eftimitioh 
of the quantity of blood " in an animal 
body. For tho* *by comparihg the 
area of the Aorta arid Vena cava in a 
calf with the thickriefs of thefc veffels, ^ 
he obtaineid the proportion of the fluid 
to the folid in each, yet thefe "data 
were extremely ihfufikient for: deter- 
mining^ that • difficult Qjjeftion, with 

regard 
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regard only to the quantity circulatii^ 
in the larger branches of die arterial 
fyftem ; inafmuch as the rule and 
prc^rtion laid dowii by hun as a 
bafis to proceed on in that Inquiry, is, 
by feveral of the foregoing fe^ions, 
not only varied in every branch (a\ 
but dir^6fcly contFadid:ed in fome of 
the next branches iiluing from it [b). 
The few inftances we have here enu- 
merated, are however fufficioit to 
fliew us, what care and circumfpeAion 
we ought to employ in all our inqui- 
ries, iQtp that complicated machine, 
^ an animal body. For however uni- 
. form the workmanfhip of nature may 
appear in the formation of the corre- 
fponding organs in different animals, 
yet the texture of the feveral veflels 
which compofe the fame individual, 

id) $ 2, 3. Exp. XXVI, $ 9. Exp.XXXHI. 
(*) $ 6, 7. Exp. XXXIX, $ ^, 3, 4 Exp.XL. 
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is, we fee, ihfinitely various, and con- 
fequently where the particulars for our 
obfervation are fo numerous, we fhall 
be in perpetual danger either of ad- 
vancing opinions abfolutely uncertain 
for certain truths, or things abfolutely 
falfe for matters of fad and reality, 
imle& we will be at the labour and 
expence of examining the ftrufhirje 
fbe has framed, as it were, inch by 
inch ; arid learn by a particular En- 
cheirefis, what is the difpofition, what 
the order, what the rdatioa of the fe- 
veral component parts, by which its 
movements are beft acquired, and its 
being preferved to that period of time 
for which it was. naturally intended. 

§ 6. Hence alfo it appears, on how 
weak a bafis every general Hypothefis 
relating to the fecretions in an animal 
body muft be founded j lince 'tis 

demonftrable, that not only the diffe- 

N rent 



verified ifi .their iXx^t^h and i^^t^ 
dty with r^ard to %.powJ^g^iWiq 

in fomep^rts their a^^io^ wiU hf^a^^ 
ilrong; and brifk, iti others more .i^^^kl 
and fluggi{h,,and that in fuph pedwi 
liar proportion, as is n^ei&iy tQ. ^fed 
pare and Ibcr^te each particulax! ibtidti^ 
whii:h can, never be- qfj^ainetl w&ii 
any tolerable degree jo^ffP^d^ii^tidq 
certainty,- till thcfe , 5^^ bf3tt§r ^SiSttfo 
mined, ^pd t^ir difeenf prOpor^o|i$ 
to each pjEhej- adjuftcd.; vt . ^^4^91 



r. 



EXPERIMENT XLI.! -4 „„^, 

flieep mentioned i^,^vQral ^;the fore- 

^ W going 



.' •-'..> ■ I 



0*49 ^^n itidtiy ite aidi an'tifM^'iri' 
y^k, wiU cot^e^dfid td'tibe LiDC^-^- 
riiiuH . o. 1 8 7 5 2 67) . and the wd^t it" 
txaei M^ih tbk -ar^, -will, if tsdcen in 
oi}h(»ritlD;f« dditt^XMid'to the Loga-- 
lidieH 3ij»i54ij97j and fhews that the' 
pki]|}^ am<)uii^ to t ^6 potttids^ to 
c^mt^ 4 pennyweights^ 14' grains^ ' ' 
>ij>§j' Th^ Eogitirtthms 6J^455ti7, ' 
3.1942^05 refple^viiy ^^Mote- tlie- 
area of an inch in leng!ch of ^ Vena 
cava c£ th^ wme ewe, and me weight 

^ftqi N 2 paring 



t 



1 80 ^£xperiinjeiit{ilvls^ui^^,^>\ 

paring thdfe ^widd ' die ifofogeldg . JLqga- 
rithm& in $ 2^ it is: manifoft) ^aitrhdil 
the areaiofitheV«ia>'pQrta:be9a>€i|iidi 
to this !o£. the Veim,eatai the: W^igkt 
to break i&muft have bei^ x 5 djpgimM 
4 ounces, 1 7 pemiywci^ts^ 'i^%Wis^ 

§ 4. HcHce it is eyident,; thttirthe 
Vena porta was ft^jerior in flren^ 
to a pbrdpn of the Vena -caysi of equal 
area widi it in die fame 6we iniife 
proportion of 6 to 5* j* nb 

§ 5.'Cbmparing thearea and w!d^t 
foftained (m it by the Vexta po^vin 
thisExpcadftient, widrthofe coine^Cfiui- 
ing to die Aorta of the iomfi. as^r^l 
in £xe. XXIL it is oddentt jitltiiiiiad 
the area of die Aorta hfeeiie^^ilo 
this here <^ die^Veraa* porta^ jietdit 
would only have luftaincd tbr .iiiei^t 

of 96 pou^ds^ } S: auaQe% i6fqfuiy- 
weigfats;: ■: .; ■.'.;• -.v. r.;:--^ ,..,.- -:_;, ,,, 






J '. ^' 



§6. 



'cS> 4v^:Mepce:'lt. is manif^ tHatthc 
\fi8ha poxta.' was fbpcrior bk ftrengdi 
k)'|d^grea£<k^beitdkig 'trunk of the 
i^Uata? at die Emulgeht^ when taken 
in equd ansas^ in the proportion of - 
1=4.14 to I CfOo nearly. 
' ' § 7. The area of an inch in length 
of;ithe Spleilic Vmn being compared 
^wi^ the area of the Vena porta, and 
iikewife the weights required to tueak 
thefe areas rei^)e6tively, as they are 
jgiyien in this Mid Exp. XXXVII, it is 
evidem;, that had the area of the Sple- 
nic/Vein been equal to ^t of the 
: Venft porta! in. the fame ewe, yet the 
' i^i^t incnmbcait: on it, and to which 
it i^t^uld have, yidlded, woiild have 
b^ no more- than that of 26 pounds, 
4 0!liiices, iiA penny we^ts, 4 grains. 
' '§=§. Heace .we lekrn, jdbat-the Vena 
porta was ftronger than a portion of 

the Splenic Vein of equal area with 
* • N 3. it 



O^^^nh "io i\ il\ 'y.h n: ,hl-.y> cttoA 

^ j^ej^oi^, pf die, ^wc. fhf^rp^ 
<344r€4:tibf jvet^t^ ^^rpowi^ 141 

^^i^ kngdi of JOB Athftamcc/ iliBni 
£kp#i.;^>. JP^XII, and X^, iti&^^i^ 
^^.Wide9% that the thickn^ of tins 
Aorta and of the Spdemc. Artoy ik^ 
Q,Q44« :0<<;:^2 9. of an inch tie^ciSi^db^ 
aifci |he Vena- porta in thts^is O3O053;) 
af pLfi. inch^ick. If i now wc>xon« 
cwc the AprtA remaitsm^ in.: 'ite tmai^ 
Uire .and ri:9'&«e itill the fatiiie, hiiOtt» 

to ; th^ ^the Splerac ifti*t€iy^T?r ^Rana: 

them with the J][«j)g$*irfiws^, laf-i!^ 

X:' K weights 



Aorta would, in the nrft of theft l&f'-' 




weights, ; 4 graiii§ 5 md-'m the ^scdM 
inftkhce, na iJibre than thewbight' oi 
^tpbonds, 5 biinoes, 3 pedny We^^btsy 
lid grains. Whereas it appears irditt 
1134 Ex ^. XXXVI, and frofl]r§'5. of 
liife Expt^ment, that the S^fenicAr- 
tgiy. and Vena- poita wa-e of fe difFe- 
rentia texture ftom the Aorta in thie 
fsrae ^imal, that a portidn of liiefc 
'9isS^4y thar of no ^cater area or" 
tiadbittfjf th^ thgat jufi: ahovfe aflijgned 
tondils igreat :6«fcending mihl:^ #cmld . 
ncft^iavtf Wokifc Oftlcfs the tt4ight lipdn 

o;>^iiee,* • * & 'piBttlnf^dgHft/ -^ ■ grains^ 

Pt;jo-vv . N 4 § 10. 



T^^ ^^^fejcpieriiftgHtfe* Mqiiiry tf»^^ 



§ I o. , f^f^c yye mif %, how 
many cpnclufiom in the anin^l oec 
nomy, as well as inanj arguments or 
the Ahatooiifis would have been miich 
J)etter mnouniled, had^theyftudieq in- 
vention lels, and nature more, ^or 
they finding the Arteries in g^neril 
ilpon every fubdivinon to decreafe in 
the thickijiels of their coats, have er- 
^oneoully concluded their ftrengtH to 
^ecreafe' in the fame proportion; 
which is (o far from being true, that 
whoever will examine the ftrength of 
tile . thinneft veffels, , will find that 
thefe are endowed with a much 
gi^ter degree of ftrength in pfc^or- 
tioa to their thicknefs .than the other. 
Nay and not only lo, but that Jeve^ 
r^ yeflels whpfe coats are; extrerhely 
thin, exceed the ftrength of the Aorta 
itfelf, whofe coats are more than ten 
. tiWica as thick, 

EXPE-! 
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§ I. 'The Aorta of £ui old dbg a 

terrier bei^a'cut^ it a.? ^e^rf 
the Emulgent Arteries, arid fixed to 

the Condenfer, the air was comprefled 
with a force equal to tiat of ^..by At- 
moipheres before a rupture or leakage 
could he made in its coats. . 

§ 2. The diameter of diis part of 
the. Artery was o.ii of an inch, and 
confequ^tiy its area an inch ilengtt 
will be exprefled in parts of a fquare 
inch by the Logarithm 9-53^6994. 
Now the weight of one Atniofphere 
upon an inch fquare being equal to 
214.136 ounces troy, it* is manifeft, 
that J^e weight of 4.07 Atmospheres 
upon this area will be equivalent to 
25 pounds, I ounce, 5^ penftywei^ts, 
19 grams. 

EXPE- 






:3ilJ »t)f^'??(?v!Yen^NWa,!9pj5refRQ9dJQg 

•, § 2» .Th^ diameter of this V^i^A ja|: 
t^ Eoiuigoits was 0.23 of an inc)%,| 
and coniequently die ; Logaii^^. 
9-?59^3^3> correfpondipg to; 0.7^^3 
l^rts of ^ iquare inch, wiU giye.;idi^ 
area of an inch in lengdi of tl4$ jVi^tiif^ 
Hence k is,evident, tl:^ theLqgai[ith$pij 

oiMnce^, trpy, as preOG^.fipqD't}^ ans^I) 
of die V?io 4t the ,tipe of fuiiS;, .bv^i 
ing, wjb^ct hy CQinppt;*^ j^nfiPMM%/ 
to die >freigk of 47 p^unc^s,, j^p. ammit 
7penn)^ei^t8,i9.grain^:,,;ijj. ^ri^ 

S3- 



'Sl^uibaf^. d8f 







fiV 6ifc^ ■ pleceecfing Expefiin^t,' 'Fi^- 
pciars; thit hacTithfe Abrtk "cff '^is 3% 
b^ fequat in ^r^ to its ebrrefpbncl-i'' 
ing Vein at the Emulgents, it xvotild^ 
lidt fcave burftr iirilcfs the we^ht hid 
bceti Equivalent to 5 2pounm, 6^^dunc^ 
i'pehhyiveights, 9 grains. ' ^ ' ' ^ 
f- §4. Hence ir appears, th^ttlie Aorta 

<tf-this bid terrielr was fuperior iiv 
flxen^ to ithe coire^onding Vein at- 

thfti'drigin of the Eniufgen^ Vel^Is^ 

tOifKrf cdmpaf ©cj in equal* ireay tc^-' 

tittir,- ih'thc?: jpropbttiott 0^1697 tb 

iQfeto' neirl^.' And corifequ^ntly, as" 

wi^'hkVe -alfeddy fUewn, that age con- 

tinuaHf adds fei^he-^hfity of the Af- ' 

tcry in feveral of the foregoirigExperi- 

mentsj 






t|ie|i^{<») .^iife' J&"<w». "ii^ce it i&iio\o& 

i^iofe Vctfis^ : which in <>«ximg lanimals 

wemin.«q^ areas ftroogccthaadnir 

con^dingActer^, blb:thdr.fo^ 
imoiit^ oHt them, in this re^)eft ui 
Monxsi . . . ' ■ 

is. '» a common obfermipH, 
jind yjeiiiieid by innumerable inihuipi»^ 
jdial; fueh as early in youth habitfiate 
themfel)^ to excefli ve : drinking, ; atxd 
other dd)aucheries of that ]dnd,^liave 
thdir conititutions brdcoi andr^^m^ 
tered in much fhorter time; thanr]iia& 
who later in life citfBr npon thf; Hlt^ 
pemiqious courfes ; which, frona the 
increafmg ftrength of die arterial veC- 
fels is eafily explained. For as the 
body is by fuch a me^od of liidng 



(<i) See Ex p. VI. to Ejc p. XII. 
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fcejjt : ccMiftandjr in' -a ftMe ■ 'iis^eep k 
cannot othevw^ h^peii) tAit &t? !^e 
arderial' ydlilBr oF ^tig/pes^foiis,- ' <:«i 

principal force, muft fiiflfef giieater al^- 
terations in their toiK and dimeiifions^ 
than of tiicxfe tliat are older, who^ 
iliperior ftrength renders them more 
capdbk of reiUHng the preternatural 
iaipetm of the .LulatinghuMon. 
I>(Qt to mention the effeft dfyduth 
ilsfelf exdicdve of thefe debauchoicis 
In fWhick the natural force of die fluids 
diehifelTes is in ibme degree an ^oveir- 
4)a3;anceto die foHd parts, as appears bjr 
die increaiing ilature of . all ariimals, 
«is.«brefufBciendy«plamed. 

Experiment XWV. . 

: § I.' The Vena porta of the fame 
dog endured without any yifible leak- 
age or air the preflure of 5.73 Atmo- 

fpheres, 



an, ij\<?hi m length will;, ipprrefppwl ,M 

wpight ingumbeut oa jt wiU:tQ,f<|i)ild( 
equal to the value of th? Logaridb^>i 
2.8871496 taken in ounqes ;^3iJ<- 
that. iBy as appears by computation jTo 
64. pounds, 3 ounces, a p^nny^yl9|g|li|sto 
9. grains. , , . ,A} lar, 

§ 3. Ccwnparing die a^ of ajhioc^h 
ia length, and the w^ht , fiift^i^ii>l 

upon it by the Aort^jof tbi&;;<&g,gftb 
E3{P. XUI, with thqjkc ^vef^-'mmtb 
preceeding feaion % ^ %na pQilaiJ, 
in the fame aninaal, it w eyidenij, 4^V 
hadthe area of the Aort^-^bei^ .<^u§iv^ 
to' tiat of ^the yeii^,,jK;^ %et,^o 
weight required to break it, would not 

have 



§4. Hence it is eyident^ that'ifte 

that of a pcfr^dii bf tRe AbM 6f djiiil ~ 
af^ With it, nDtwidiftaridihg' tfie m^; 
crtafe of ftrengdi m this latftfj'aii'd thq 
l6Rdf it in the former tiya^c'ahcl i' 
loflg^ circulation, in the proportlbri"' 
of 1407 to 1 000 nearly. '; ; 

f 5. Compiaring lik6vife the area ' 
of ^ah lirtth in l^gth of the Vena caVa^ 
and the weight incumbent on it at 
tbib'tihifcof its buriting, ythk thbfe be- 
Ic^gijig the Vena porta in the fame 
d^,;it appears by computation^ tfhab 
thdV^na porta would not have broke, 
had it^ area b^ equal to i^t of the 
Vesia cava, uhkis the weight upon it 
was ie^uivaieht to 73 pounds, ii 
ou^<ies, 'a pennyweights, 9 grains. 






§6. 
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% 6. Hence we learn, that the Vena 
porta was fuperior in ilrength to a 
portion of the Vena cava at the origui 
of the Emulgent Veflfels in the fame 
dog, tho* compared in equal areas to- 
gether, In the pr(^orti<Mi of 1 544 to 
1000 nearly. 

§ 7. An inch in len^ of the Aorta 
in Exp. XLII, required the weight of 
25 pounds, I ounce, 5 pennyweights, 
1 9 grains, to break it. Now this Ar- 
tery and the Vena porta in this dog 
were in thicknefs equal to 0.024, 
0.0029 o^ ^^ vo!^ refpe6Hvely, and 
from Exp. XXXIL § 14. we learn, 
that the Pericardium and the Pia 
Mater of the fame dog were ^, ^ of 
an inch thick re^edively. Hence if 
we take the Logarithms of thefe thick- 
neffes, and compare them with the 
Logarithm of the weight above-men- 
tioned, it is evident, that was the Aorta 
I of 
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of .an..dqual^tl^ktie& vM^di^'Vena 
porta, the weight of, ^ Jkjwnds, "^ 
oiu^ce,' 8 pi^mywieighte, -i grain9^ 
would be fliffickiit to Ixreak *ah inch 
length of it; N6w it is evident, that 
the Vena porta^in-the fame circum^ 
cumftances would have required the 
weight of 35 pounds,* 4. ounces, 4. 
pennywci^ts, to break it. - LaWy, if 
we imagine the Aort^ reduced to the 
thicknefs of the two preceeding mem- 
branes, we fhail find its ftrength in the 
firft of Aefe ii^flanqes yielding to the 
wdght of 2 pounds, 6 ounces, 7 pen- 
nyweights, 20 grains," and in the fe- 
condto the weight of 7 ounces, 7 
pennyweights, «o grains 4; whereas 
the firft of thefe membranes, visa, the 
Pericardium, Hvbuld upon the fame 
terms have required the weight of 3 8 
pounds, I ounce, i o pennyweights, 
and the latter of «them,' i7>. the Pia 

O Mater, 
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Mater, in the fame Circumftances, 
Wduid not have broke, unleis die 
weight had been equal to 8 pounds, 
4 tjunces, 1 2 pennywe^hts ; Aat is 
in this kft inftance, more pounds than, 
riie Aorta of the fame dog wbiild&fkin 
ounces, when upon an equdity vtsSbl 
k, as well with re^)e6k to forfkce as 
tluckne& ; and diis from no other 
caufe, but the difierence oi texture ; 
there being nodiing befkles diat ex- 
cepted in the comparifbn between 
diem. 

§ 8. Hence appears the rea^ of 
fhole acute and exquifite pains, which 
affed the membranous parts in inflam- 
mations and other acute difeafes, in 
proportion to thofe which afied ifudi 
as are more lax and flabby, and espe- 
cially when they are fo connected tx> 
the contiguous parts, as to leave very 

litdc room for their extenflon, as is 

the 
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the cafe of the Periofteum, Pleura, 
and many others. 

§ 9. Bmce alib it i^pears, why in 
ijie iame diieal^ and where the fame 
parts in difierent perfons are affeded, 
the fenfetion of paiii fhall be in one 
moft exquifitc, whilft in the otfier it , 
is very tcderable, merely on account 
of tlie greater laxity in the one, and 
rigidity and denfity of die membranes 
in die odier. And laftly, hence like- 
wife it appears, why difeafes attended 
with relaxation of the Fibres, are more 
cafily relieved in fiidi whpfe Fibres are 
naturally tenfe and ftrong, than in 
llich where their texture is lax and 
yielding, and w« verfa : The confti- 
tution of the fick in the one pro- 
moting, in the other abating the elfr- 
cacy of the medicines. 

O a £xp£- 



i 



f 




196 ^Experimental Inquiry on 

« * 

Experiment XLV. 

\ 
t 

< § I . The Emulgent Artery being 
cut off from the Aorta in Exp.XLII, 
I compreffed the air in the fealed top 
of the Gage with a force equal to that 
of 5.28 Atmofpheres, before I was 
able to produce any leakage or rup- 
ture in die coats of this Artery. 

§ 2. The diameter of this Artery 
was 0.035 ^ ^^ "^^ > therefore the 
Logarithm 9.0413927 wiU exprefe an 
inch in length of its {urface, and the 
weight incumbent on it from the pro- 
ceeding preflure will be equivalent to 
fb many ounces troy as correfpond to 
the Logarithm 2.0947163, equal, as 
appears by computation, to the weight 
of 10 pounds, 4 ounces, 8 penny- 
weights. 

§ 3. The weight incumbent on the 
trunk of this Artery, having its area 

equal 
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equal to 0.3457 parts of a.fquarc: 
inch, was 25 pounds, i ounce, 5 pen-, 
njrwicights, 19 grains. Comparing 
therefore thefe quantities with thofe.- 
belonging the Emulgent Artery of the 
£ime animal in § 2. of this Experiment, 
it appears, that had the area of this* 
Artery been equal to that of an, inch, 
in length of the trunk it was . derived' 
from, it would not have, broke, unlcfs 
the weight upon it was equal to 32 
pounds, 6 ounces, 1 8 pennyweights. 

§ 4. Hence it is evident, that the 
Emulgent Artery in this old dog of 
equal. area with the Aorta it Iprung 
from, was fuperior in ftrength to it,' 
in the proportion of 13 to 10 nearly. : 

Experiment XLVI.. 

§ I. The ^mulgent Vein, corre- 
iponding to the Artery in the pre- 
Cftjding Experiment, burft whcij |Jie 

O 3 preffure 
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prefiiire was equivaloit to 1.206 At- 
mofpheres, but had in die mean time 
furred a fmall porticxi of air to 
efcape though to poi«. 

§ 2. The diameter of this Vein was 
0.1 2 of an inch, and conieqaendy the 
Logarithm of its area an inch lon^ 
will be 9*5764565, and that of the 
weight required to burft it, wiU be 
1 .98 8493 5, correfp<xidingto 8 pounds, 
s ounce, 7 pennyweights^ 1 8 grains. 

§ 3. The wdght required to break 
the area of an inch long of the trunk 
of this Vein was by Exp.XLIII, 47 
pounds, 10 ounces, 7 pennyweights, 
1 9 graifis ; hence comparing tlieir 
reQ>e(%ive areas ^d weighs tc^ether, 
it is evident, that had the Emul^nt 
Vein been equal in area to the Vena 
cava, where it receives what the other 
difcharges, the weight of 1 5 pounds, 
§ ounces, 15 pennyweights, 14 

grains, 
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grains, would have been fufiiciefit to 
break it 

§ 4. Hence it is evident, that t|^e 
Emulg^ Vein was exoeecjed by ^ 
Vena cava in ftrength when compared 
together m equal are^ in, die fame 
animal, in die prc^rtion of 3o;^6 to 
I poo nearly. 

§ 5. The weight required to break 
%vi inch in lengdi of the Emulgeizt 
Artety, was by the preceeding Expc-; 
riment equal to i o pounds, 4 ounces* 
8 pennyw^i^ts ; hence comparing 
the wdght in § 2. whidi broke all 
inch in length of the £mulgent Veip^ 
widi this, and their reipe^ive areas 
together, it appeaiB, that die Artery 
would not have burft, had its are^ 
been equal to that of the QcnrdiK^nd^ 
ing Emulgent Vein, i^tde^ the wdight 
upon it was equivalent to 3 5 pounds, 
6 ounces, 6 pennyweights, 1 9 grains. 



+ 
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§ 6. Hence it appears, that the 
Emulgent Artery was ftronger than a 
portion of the correfponding Vein of 

equal area, in the propottioaof 4378 
to 1000 nearly. 

§ 7; Comparing the areas of the 
Vena porta and Emulgent Vein to- 
gether, and likewife the weights rer 
quired to break them, as they ^e fe- 
verally delivered above (<8!), it appears, 
that the Emulgent Vein upon an area 
<^ual to that of the Vena porta of the 
fame animal, would break with the 
weight of 13 pounds, 6 ounces, 6penT 
ny weights," 19 grains. 

§ 8; Hence it is evident, that a porr 
tion of the Vena porta of equal area. 
with the Emulgent Vein, was iuperior 
in ftrength to it, in the proportion of 
4751 to 1000 nearly. 



(fl) § 2. ExP.XLIV. 
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§ 9. In comparing the areas c^ the 
Arteries aiid Veins in this old dog, it , 
is evident jfrom the foregoing Experi- 
ments, that the capacity of the Vena 
cava at the Emnlgents, is {iiperior tQ 
that of an equal ki^ of the corre- . 
fpondmg Aorta, in the pit^porti^ <^ 
437 to lOQ nearly. And the capar- 
city of the Emulgent Vein exceeds the 
capacity of an equal lecgth of its cor- 
Kfponding Artery, in the proportion , 
of 14400 to 1225, that is, as 1 1 76 tp 
100 nearly. 

Ekperiment XL VII. 

§ I. The thicknefs of the Emul-r 
gent Artery of this dog was 6.0 1 3 of 
an inch, and that of the Vein corre- 
Jponding to it was o.oqi i of an inch. 
The Vena cava at the Emulgents was 
■ 9»9 1 2 gf an inch in thicknefs. 



§ 2, 



A 



20 2 j^ Experimental Inquiry on 

I 2. Coa^ring the thickoefsof this 
l&nylgeiit Artery with that of the 
Aorta it arofe frofn, given in § 7. £xp* 
XLIV, and their refpedive diametears 
together, it is evident, that die fluid 
contained in the cavity of this Aorta» 
is, to the co^ that contains it; in the 
px)portion <£ 121 to 128 neaiiy ; 
and the fluid in the cavity of theEmul- 
gent Artery, is, to it$ re^iedtive coat, 
hi die prop(^oti of 1000 to 2037 
nearly. 

§ 3. In Uke manner it appears, that 

the fluid contained in the cavity of 

the Vena cava of this dog at die Emul- 

gents is to the coat <^ this Vein, in the 

proportion of 4594 to i oqo nesffly ; 

and that contained in the cavity' of 

die Emulgent Van will be, to its coa^ 

in the popcMticm of 2702 to 100 

nearly. Hence it is evident, that the 

bulk of the folids of that part of the 

Vena 
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Vena cava into which thk Emi^gent ^ 
Vein onj^es its cc«itent5, is with relpeft 
to the fhiid they z6i oh, ^perior to 
the bulk of the i^lids adiing <m the 
fluid contained in an equal lengdb oT 
the Emulgent Vein, in the prc^rti<»i 
of 167270400 to 28187236, that is, 
nearly as 593 to 100. 

§ 4. The diameter <A the Vena 
porta of the Iheep was 0.49 of an 
in inch, and its thickn^ 0.0053 ^ 
an inch («)k Hence it is evident, that 
the fluid contained in the cavity kA 
tiiis Vein is to the coat that contains 
it, in the jMropwtion of 2286 to 100 
nearly. In like manner the fluid con^ 
tained in the cavity of the Vena porta 
of the dog, is fuperiw in bulk to the 
iblid that ads upcm it, in the propor- 
tion of 17 to I nearly. 



(tf) $ 9. E X p. XLT, 
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§ 5. Hence it "is evident, that not-' 
with ftanding the bulk of the iblid in 
the Vena porta ineach of the preceed-. 
ing aninials, with reipe6t to the fluid 
it propels, differs but Uttle from that 
itBaxig on an equal quantity of blood 
. in the Emulgent and Splenic Veins, 
yet the ftrength of the Vena porta, as 
well in the dog as in the flieep, not 
only far exceeds diat, which thpfg 
above-mentioned are endowed with, 
but is Ukevwfe greatly fyperior to that 
of the Vena cava. Aorta and Emul- 
gent Artery refpeAively, notwithftand- 
ing the coats of thefe veflels are fb 
much thicker, and io far fiirpafs in 
bulk that of the Vena porta ad^ng on 
2Xi equal quantity of fluid («*). 

%(>, 1 have db^ady fliewn at § 4. 
Exp.XV, XVII, § 3, 4. Exp. XXIV, 

(tf) § 3. to§ 10. Exp.XLI. $ 3. t9§ S.Exp. 
XLIV. $7, 8. Exp. XLVI. 

XXV, 
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XXV, XXXIV, XX3CV, and in mai^ 
others, too numierous to be quoted 
here, the great difference of ftrength 
in feveral branches of the Arteries, 
with refpeA to the trunks from which 
they fpring, and confequently their 
adion, with regard to each other, 
on the contained fluids, fb far as de« 
pends on this caufe ; but how far this 
proportion is carried, is a Problem I 
fliall not undertake to fblve. Tho* it 
is not improbable, that more light 
might be gained, even in this dark 
part of the animal ftrudure, than has 
hitherto been difcovered, was it at- 
tempted by proper experiments. 

^ That indeed fuch an increafed de- 
gree of ftrength, as is found in fbme 
of the larger ramifications, is propa- 
gated thro' the minuteft divifions of 
the Arteries, is by no means probable ; 

but that the finalleft branches have a 

greater 



'.Mtm 
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greater degree of ftrengthiriproporticm 
to their fize, than their rc^)e^ve trunks 
is hi^y credible ; inafinudi as die 
protruflve force of the heart in dieic 
veflHs muft be extremdy iinall, for 
the reafons abow alledepd, 'mss» the 
xncreaied capacity or aggr^te, of the 
brandies in propordon to their trunks, 
as alfi) from their angles and curva- 
tures, and confequendy the drcula- 
tion carried <x\. much by the lateral 
impulfe, and die vibrations, they re- 
cdve from the pidfation k£ the larger 
veflels, which is ibiardy returned upon 
the fluids contained in theie minute 
canals by didr own natural fpringine& 
and elafticity. Nor will this feem 
ftrange and unaccountable to any one, 
who confiders, how agreeable it is to 
the operation of nature in many other 
inftances, where not only the circula- 
tion is prindpally carried on, but fe- 

cretions 
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cretion^ periforfiiied moire by die im- 
pu](e of the contiguous parts ab extra^ 
than frbm th6 prottufive force <A the 
heart ; as appears moil evidently vsl 
the liver^ and its appendage the fpleei^ 
wherein the akemate Contradioos aiul 
Relaxati<His of the Diaphra^, and . 
Mufcl^ of the Thorax and Abdosxied, 
have the principal {hare in pronuxSxig 
the operation of thefe two compli- 
cated Organs. 

That various degi^ees of Strengdii 
are requifite in the branches, in order 
to die due perlbrmance of e^ck par- 
ticular {ecretion, feems plainly dedu- 
cible from the various Ck>hiEdion, Dea- 
(ity, and Strength of the fecerning 
Organs, as well as frcun th.e dilT^^t 
nature and tenacity of the Liquotis 
themfelves. That 1^ brandbies al£> 
are endowed with degrees c^ Stroigth, 
difF^-ing very much in propc^icxi from 

«^oie 



^ 
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thofe of their Trunks, is fufiiciently 
apparent from the foregoing Expeii- 
ments ; but what thefe are, or how- 
far from the Aorta this increaied de- 
gree of Strength is carried, cannot 
eafrly, if at all be determined, be- 
cause of the extreme minutene^ of a 
Capillary Vdfel ; tho' it is not impro- 
bable, it may be continued in diffe- 
rent parts in very different propor- 
tions, according to the various ules for 
which they are defignfed, poffibly till 
the fecretion is ablblutely perfected in 
the Gland itfelf ; which is ufually 
formed of various Convolutions and 
Contorfrons of it, as appears by thofe 
of the Conglobate kind. Whether 
this be fb or not, I fhall not prelume 
to detennine, but the more firm con- 
V texture of thefe, than the other parts 
of the Secretory Organs, render it not 
wholly improbable. Nor is the cafe 
> otherwife 
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t)tlierwife in the Conglomcrittfe kindj 
which tho' not capable of an equal 
fcnitiny thro' their extreme finallnefs, 
appear to be a Congeries of fuch like 
Organs wrapt up in one common Tegu- 
ment, and generally difcharging them- 
felves into one common Duft, but al- 
ways appear more firm and compaiSt 
in that part, where the Secretion is 
performed, than any other part of 
the Vifcus to which they belong. 

Nor is this weaker and more eafily 
diftenfible texture the Ible particularity 
in the ftrudlure of the Aorta with re- 
gard to others, the whole interme- 
diate fubftance betwixt the outward 

• ... 

and innermoft Coat^tho' of anElaflic 

- • • * • 

nature, which way (bever it be drawn 
or compreft, having a very difcent 
degree of Cohaefion, and being much 
more britde and friable than in the 
Branches, efpccially fuch as are at 

P fome 
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fome diftance from it, which are much 
tougher, and have a greater degree 
of elafticity in proportion to their fize 
than the Aorta itfelf {a). But tho' 
this feems to be the cafe in all the 
larger Branches with regard to their 
Trunks, yet it is extremely various ac- 
cording to the different purpofes, for 
which fuch Arteries are defigned, par- 
ticularly where any remarkable Secre- 
tion is to be made, or the Humors pre^ 
pared for a fubfequent preparation, in 
which cafes they are much ftrongrt 
than eUewhere. Inftances of which 
are the Emulgcnt ahd Splenic Arte- 
ries, which though much fmaller are 
vaftly ftronger than the Aorta itfelf, 
• when compared in portions of equal 
Areas (^), Which is ftill further evi- 

ia) §4. Exp. X VjXVII. § 4, $. Exp. XXVI, 
(^) $ 3» 4 Exp. XXXIV, XXXVI, 
XXXVIII, XLV. 

dent 
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dent, from § 5. Ex p. XXXVI : § 5, 6. 
Exp. XXXVIII 1 § 2, 3. Exp. XL. 
where thefe Arteries are compared 
with the Iliacs of the &me Animal, 
by which no Secretion is made. And 
indeed, this feems neccflaty, of what^ 
ever kind the fecreted Fluid fhall be 
fuppofed to be< For in cafe a thin 
Fluid is to be feparated from the grols 
fubftance of the Blood, the remain- 
der, when deprived of its thinnefl 
parts, mul% require a greater Force 
and Energy in the Veflels to propel it 
into the ccjrrelponding Veins. In like 
manner if we fuppofe the Secretion of 
a Vifcous and Tenacious Humor de* 
^gned, the thin and mwe fluxile 
parts muft firft neceffarily be drawn 
off, before fuch a feparation, and 
confequently a ftrong force will be 
neceffary, as well in the Secretory Or- 
gan, to ftrain off, and convey this Hu- 

P 2 mor. 
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mor, as in the Artery itfelfj which is 
obliged to convey the Blood thus de- 
prived of its moft fluid parts, not only 
to the corre^onding Veins, but into 
the Gland itfelf, which without a con- 
fiderable force it could not enter, but 
mufl reguigitate and difteiid the coats 
of the Artery, as is evident to the 
(enfes in moft Chronic Diieafes from 
Difledions, even to fuch a degree, that 
the veflels themfelves are found fre- 
quently burft near fiich obftru£i:ions. 

But what adds ftill more fti'ertgth 
and l%ht in this matter, is, the fize 
and texture of fuch Veins, as carry 
the remaining Blood from the Secretory 
Organs, which are io different from 
thofe, that ferve in general only for 
conveying the Blood back to the 
Heart, that thefe are as remarkable 
for their largenefs, weaknefe, thinnefe 

and 
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and laxity (^), as their correfporiding 
Arteries are for the contrary quali- 
ties ; as appears by the Veins corre- 
Iponding to the Arteries above-men- 
tioned, viz. the Splenic and Emulgent 
Veins. By which admirable contri- 
vance the refiftance to the Artery in 
performing the Secretion is not only 
rendered as fmall as poflible, but the 
obftruiftions in it, as alfo any impedi- 
ments to the Secretion from a turge- 
■ fcency in die Vena cava, prevented. 
For if we liippofe, (as muft often hap- 
pen cither from a long and vigorous 
exercife of the Mulcles, a violent paf- 
fion of anger, or any other like caufe, 
by which the morion of the Blood is 
accelerated) a greater . quantity than 
ufiial fuddenly derived into the Veins, 
the return of the blood from thefe 

(a) §3, 4. Exp. XXXVII. §5,(5,7. Exp. 
XXXIX. §4. Exp. XL. §3,4.9- Exp. 
XLVI. §3. Exp.XLVlI. 

P 3 Secretory 
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Secretory Oigans, would from the in» 
creafed refiftance in the larger Veins, 
arifing from their Plenitude and 
Btitngth of their Coats, be in fomc 
meafure prevented, or at leaft de- 
layed; whence the refiftance to the 
Blood in the Artery, would be conjli- 
dcrably augmented, its progrcfs in- 
terrupted, and obftrudlions forrned in 
the Capillary Branches, and confer- 
quently theneceflary Secretions ftopped 
pr difturbed. 

This feems in moft places to be the 
(lefign of Nature in making the re- 
dudlqryTrui^ksof thefe Veins io weak, 
large and thin, by which means they 
ar^ admirably fuited to the above- 
mentioned purpofe ; becoming as it 
were a kind of Refervoir to the return- 
ing Blood, till fuch time as it can be. 
received by the Vena cava without 
' ^ny difpfder ip |he Animal, or impe- 
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diment to particular Secretions. But 
this ftill appears more plain from the 
compari(on of thefe Veins, with iuch, 
as convey the Blood not immediately 
from any Secretory Oi^an, but ferve 
only for reconveying it. to the Heart in 
order to a frelh Circulation, as. with 
the Iliac Veins, and Vena ca^a itfelf, 
which bear a proportion to their Arte- 
ries very different from thpfe corre- 
fpondingtothe Veins abdve-mentioned, 
as well with regard to Strength and 
Thicknels, as their Size and Capa- 
city («). ^ 

Whether this degree of Laxity and 
Weaknefs be continued to its union 
with the Branches of the Artery, ftill 
remains a fecret. 'Tis indeed pro- 
bable it does not, but that it is ex-- 
treanely variable both in its Size and 

(a; % 5» 6, 7. Exp. XXXIX. % 4. Exp. XD; 
§ 3, 4, 9. Exp. XLVI. 

P 4 Tenfity, 
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Tenfity, according to the different re- 
fiftance neceffary'to the feparation of 
each particular Fluid, inafmuch as the 
more vigoroufly it is propelled by the 
Artery, and the greater refiftance it 
meets with in the papillary Vein, the 
more ftrongly it will be comprefled 
and agitated in the Gland, and vice 
'oerfa ; and confequenlly fuited, hy 
the(e infinite degrees of adion, to in- 
numerable Secretions. 

Hence we may fee how by the ac- 
cidental hurt or contufion, or other 
fault of a particular Gland, die moft 
milchievou3 effedls may be produced, 
even tho' the Juices derived to it, may 
pot deviate from their natural ftate, 
as in the cafe of Schirrous and Cance- 
rous Glands, inade (o by cafual hurts 

• ♦ 

orbruifes; which, if timely eradicated, 
f)efore the malignancy of the Humor 
has infeded the adjacent Veffels, are 

often 
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often fpeedily and fafely cured with- 
out any farther inconvenience, 'than 
arifes from the lofs of the part itfelf, 
which afterwards is vainly attempted 
by ignorant Quacks, to the irreparable 
damage of the Sick. 

But though the mechanifm of the 
Gland itfelf, as explained above, feems 
fb neceflary to its ftrudhu^, that the 
Secretions could otherwife fcarce have 
been performed in any tolerable man- 
ner, yet this alone would hardly have 
been fufficient for anfwering the de- 
fign, and producing them in a proper 
quantity, and with their due quali- 
ties, without a farther contrivance ; 
by which the feveral kinds of Parti- 
cles, neceflary for forming that vaft 
variety of thin, fubtile, and tenacious 
Juices, might likewife be determined 
in greater or lefs proportion to the Se- 
cretory Organ. 

Now 
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* 

Nofvir this great defign is brought 
about> partly by the (Meruit Figures, 
DeniitieS) and Velocities of the parti- 
cles oonftituting the Blood, whereby 
each kind (tho* fc^t Mended toge- 
th«- by the fuperipr fora of tic Or-, 
cul&tion) have a perpetual tendency 
to fly oS at ibme Angles in ^eater 
proportion than others and pardy, by 
that infinite divetfity in the Angles, 
|^lexures» and Degrees of flrengdi in 
diSerent parts of the addudory Vef- 
fcls. By the former of thefe, their 
Ni&s to cc^ere or fly off by the 
Branches is increafed or diminiihed : 
whiUl their tendency towards each 
particular Gland is promoted or re- 
drained by the latter, in fuch degree 
and proportion, as the all-wiie Author 
of Nature faw beft adapted to die 
ufe and prefervation of each Indivi- 

dual Animal. 

From 
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From this Inquiry on the foregoing 
Experiments, and the nature of Ani- 
mal Secretions, it is not diiEcult to 
account for many of their Dilbrders^ 
and (hew how neceiTarily they muft 
be altered from their natural State, 
either by an increafed or more tardy 
Circulation of the Blood, than is con- 
^ftent with the Health of the Animal. 
For fuppoiing the force of the Circu- 
lation increafed, it is evident, that 
many Particles of a grofler nature, 
than thofe ufually feparated by any 
particular Glands, muft now have 

their natural diredion fo altered, and 

their Velociti« augmented, as to be 

detached from the Mais Iboner than. 

ithey naturally would be, and by their 

increafed Impetus enter Veffels, which 

odierwife they would not ; and con- 

fequendy be earned in too great pro- 

ppitioi> to fijch Glands, as aredefigned 

for 
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£br more fluid Secretiois ; as is appa- 
Tent fr(^ the high-coloured and tur-- 
bid urine in Fevers. On the contraiy, 
\?here tho^ Motion is too much dimi- 
nin>ed> the Particles forming the more 
Gtq^ Yifcous and Terreftrial Juices, 
being neither iiifficiently agitated and 
Attenuated to preferve a due mixture 
with ^ Aqueous, nor propelled with 
ft prM>er force to pafe the fmaller Vf t 
^8, will remain in too great quantity 
m. ^e larger, whilft the Aqueous, which 
Ihe^d ferve as a Vehicle to the reft> 
p^ in too great proportipn by the 
lb\alleft Collaterals, and there ftagnate 
and putrefy, thro' the want of a fuffi- 
eient Energy in thecoats of theVeflels; 
ftlteri^g ^ereby both the nature and 
quantity of all the Secretions, till at 
ki^th the I>iforder concludes in put- 
ting ^ fat^ Period to the whole Animal 

as is apparently the qafe of 

fuch 
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-Valve cannot be placed here on diis 
account. The ufe then of the Valves 
here placed muft be, not to fuft^ 
this conftant preffure, but to prevent 
the repuldon of die Blood back into 
the Secretwy Organ, when urged by 
fbme other concurrent force applied 
ab extra', and iiich is the force of the 
Mufcles of the Thorax, Abdomen, 
and Diaphragm, whofe Contractions 
and Relaxations alternately compre^ 
and widen all the Veins of the lower 
Belly, and would neceffarily produce 
this eflfe€t, if not prevented by the 
Valves. Nor is this lefi evident fixjm 
the Valves in Brutes, which are equally 
numerous, with regard to their Stru- 
^ure, as in Men, and even in thefe 
Veins, whofe natural pofition is Hori- 
zontal, as is the Vena cava of Qua- 
drupeds. Now- the principal defign 

here cannot be to take off the con- 
ftant 
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ftant eqwil prefllirc of the iuperincum- 
bent Fluid, in its return towards die 
Heart, which: in this caie amounts to 
very little, iuxce . the fame Apparatus 
is allotted by the wife Archited: with- 
out any variation for die creft pofkion 
of Menj where the prcfliire is very 
. confiderable, . 

This then muft be the ufe of the 
Valves, in the reduftory Veins of thde 
great Secretory Organs ; to which tiiat 
of thofe in the afcending ones, feems 
nearly fimilar, and equally worthy of 
the wife Author of Nature. InaiinuGh 
as uj)on ftrong and violent motions of 
the body, in running, leaping or the 
like, the Venal Hood muft have a^ed 
in the containing Veflels, not only widi 
the weight of its whole incumbdtit 
Column, as it naturally and ndcefia- 
rily does ; but with this great weight 
increafed at every leap or ftep in fuch 

tnodons; 



Part of the Animal Stru^ure. 225 

motiohs ; ais appears from the nature 
of gravity, Hydraulics, and the adion 
of bodies on each other ; and conle- 
quently have tendered the loweft Veins 
lubjcd: to Varicofe Tumors, as they 
fometimcs are from fuch violent mo^ 
tions, tho' affifted by the Valvea. 

For the adion of the incumbent 
weight being here not only the great- 
eft, but the refiftance df the Veflels 
lefs than above ; however fmall the 
Vein may be fuppofed, its Coat muft 
be aded upon, vdith the force of the 
incumbent Column. But this ef^bd is 
in a great meafure prevented by the 
Valves ; as every fuch impulfe of the 
Venal Blood, can only ad in propor- 
tion to the diftance of the Vidves from 
each other, inftead of that which 
would otlierwife be produced by the 
height of the whole Column, 



peari tlv! rca^- w)iy tliefp {kcM bq 
being ?ii\ ^ihiolute nwiSit)?, that tjwk 

4we time, ^od viath 4ue yigpwr j csher-r 

\$<iic> nei^b^ tbe Secretiaps theni^vt^ 
iCQi4d beperfbdtedi aor even the IjCf^ 
o£ thfc Amm^l preibMed,, lii^ ; lb$ 
coougopx^ ¥eim beeo a« ht^fixiA 
weak^ a$ thole dje%ned £9ii {febt^ 
forflaer purpofcs. - 1 :.::t 

Th^ wifilom of ^ ecifitwaailfi'is 
Ml xac^e evident &pm th^ nusngtiMif 




ai» here! apparently. ngoetojiviQn,;^ 

cQiinl ©f jjfe§- exceeding >te^Hi|y- ©C 

their Coafipjvwhj^hiifouli.lj^.iftcjpir 
petval. danger, qf bire^Jijin^, i?ipe<&]y 

• . « ) in 
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A^ the pftffiire thence fitfi^t^ idiftid- 
buted in ii i(^etpit9||X3fitk^y oU^ eve 
part of thefe teridef CodiJ^^ tgf !n0diiti§ 
df numcFcmd Yaives. For the cbii- 
mihed Muid, bdng by me^s of tibe 
Muicles, pref&d quaqtumtrfum^ would 
recoil towatds it» finirce, with a £:^ce 
too gr^at to be fuftaii^ed by the Vefiek 
Witb^tit a rupture of theif Ctmts ; and 
^tode an A^tes, and Deadi q& the 
jl^flhnal; But as the cafe liow ftand$, 
tbey much, fisafitate hs progre&. For 
the liquor not being aUe to rsccde by 
ties^nr <>f tl^ Valves, muft on com' 
fM«ifij3n of the Veflels flow firwardr 
being ttoe l$af): reiifted* Bat this is 
only cott£&(^J3atia]f dt thdf i pi^^luding 
1^ Y^te^^oii j^^eii^^p@(IM) and not 

pft}jp€tly^ any* >iaGio» 6f. die Valves. 

AWd indfeed^ 'iif this ?fenfe, they may 

0^2 be 



228 /^ .Experimental lawiry &n, 

b^ aljlpwed iji thefe and feveral f^h^r 
parts, to iHTomote tiie Mrculation ; but 
not in the, manner fuppoled by thp 
yiilgar A^atomifts, as is above fiiffi- 
pieptly expired. , , 
< Thjere.^e indeed other ufes befides 

* ' ■ f » 

thcfe : flowing, from , this Mechanifiiv 

• I * • 

For tbe impiJie on thjc Fluid from 
the Heart bekig here extremely di- 
minifhed, ; it was neceflary, that in 
every part, of its prcgrels, its recels 
fhould be . prevented , by a Valve j, 
6thcr\<tife npon any Languor or Abate- 
ment m the Velocity of the circulating 
Humors,^ it would be .apt to be re- 
forbed by the Blood-veflejb, and there^ 
increafe the refiftance in the Capil-i 
laries ; and: .this at ja tm^ when. the. 
propelli^g forpe w^,already! too defi- 
cient tq the prejudice of rnqfk, jf not; 
all, the Animal Secretions. 



> 
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bable reafbris of trie idifferieii^'pextui'^ (bf 
thefe weak and thin Veiiis from bthe& 

■ , ' • - * . ". ' • ■ T 

but if any one ffiafl aflign others 'm'6r 6 
probable and fubftantial, I Mr TeadUy . 
give my ailerit to them. For Ifeek 
Truth only, and fhall be glad to meet 
with it from whatever Quarter it may 
coihe. 

■ Nor is lids left remarkable iii the 
Secretion of die Bile, tho' perforniecl' 
by a Vein: Nature in this cafe having 
not only endued the Vena porta with 
an extraordinary Coat upon its en- 
trance into the Liver, where the great 
Bulinefs of • Sdereticai was to be pcr- 
fbritied, ts Artitomifts very weft 
kribw ; biitr'fiiis alfbgivett it 'a greater 
degree 'of- ^rerigth thdh • any other' 
VeiA in '^e Body '(^),' whfch' Is a mat- 



<i t 
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(«) § 3,4,7Exp.XLI. §5,6,Exp.}5:UV. 
$7.8,.^xp. XLVI. 

-^'^ 0^3 ter 
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ta not: ia >»uidb. asi itif|)e(^ '^rtla^e 
moft ..accurate; Thiai we fijii:jW 
Experiment^ ' that tbe: Visna pdit9.' .4$ 
not i only itiudbi ftroiigpe i^n: t^ 
Vena caya,; btit ev«n cfoperiojc . tq the 
Aotta, tho' the Coat of tbi& VeCd 
v^ftly furpailes in buH^ thatidf thie 
Vena porta a^Hng on an equal qyfin- 
tity. of Fluid (a) ; which remarkabte 
Strength in tlm particuls^ Vein^ in 
difierent ;/Vnimals of ^ifierent ■ 3pi9^ 
ciesj above, the reft^ caimot be.jfnp^ 
poled cafual and accidental,; but^ipc^^ 
be ddigned by the wife Avt];>pry^f 
Nature for ii>tae veryregiark^MQ^p^ 
and Pufpofe ; but a^ i^oihing :h .hie^c 
per^Drm^^ e:iccept i^.^Ti^;i, o£ the 
Biley ailik{upr ind^ n^b^^tdj^ cie- 
ce^aiy tOr tlie l^ife of tlte ^^R^ it 
is evident^ tha^ this- li;rpa:iqrj ,^^ 
of ftrengthk muft be aHot^ed S?r-^at 

purpofe. 



x I 



atid all tiiefe neceffafily' txJ Ise iiiix^, 

ahd perfeft!]^ bleiKled tdgedtcr by-tfie 

jis4nt fotce ^6^ '^he Mufclira; <£ tlie 

ThOf ax, ' Dkjilimgm, and Abddme^ 

.aftd aiei-that propeiled • witb afwlfi- 

<iierit degree of force (ot fq)arffliiig 

^" vifeoUs a Liquor as the Bile, it will 

at firil fight appear evident, that a 

jgt-eatBf fb*6^g^ "w-as tieceffary in thiss 

Wekiy-^^tiihfvxhy whofefple, office 

i^bMlfe ilfif fms-aing th6 Blibod bak3c 

-Id 'thb fMf^ whaife thfe ptteffiire of 

-th^'" fcc^tai^^' ? iFltiid ^ ^without lany 

"farejb M'Mf^a Was to te f^krded. 

' 'BHida #W& ednfider this Vein as 

'"aiftihit^^ Sf7V*aM> wHtt'it could 

'lacftlia &{^M ^ith^-- t^^ard to its 

life, which ^ps, per 62<9iy tq^blend and 
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mup together (he, Jpi(^^,.4|ri\^ ^t:f>f, , 
it, whethCT..'broii^t irp5ni,^b«?f/ oco;; 
bciow, we ^iuft . owflt^ %!cri<?»: 4^ i [ 
gree of Sd-cngth w^spepe^y .f^ ^|ap|v: . 
as well as me fo^eme^tioned.afa[^tlpCr •.. 
Fo|- Valves by dividing the Yein,,as j^ ,' 
were, into fo many Cells, dp not (pnly; . 
Arenethen the Coats of the Vefliels ii^ ~ • 
fuch Parts, as they are placed, bilt hy. ■£ 
diminifliing the agitatioq. of ^^ 
contained' Pluid, render i^ Impulfe'ir 
againft the fides of the Veffels lefscaT- ^. 
pable of diftending them beyondit^ir^^, 

' proper DJmenfions, by i^e rcp^a^^: ^ 
ftroT^es of the Mufcles ferving to-tjii^i .. 
purpofe. . And confequently . i^ pfv, , 

the firft of thefe account^ they :Wo\i]d; v 
have been improperly plaqed in -thi* .-. 

Vein, by preventing. thj^ ef^uabkimj^T;": .: 
ture of the. Juices difchargcdiiipi^oiitj, ,. .? 

fo on the latter, a fiipefipr; degree, of •.. 
Strength w^s necefl^ry, jin--.pr4^i:. to- •;. 
K enable 
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fict^ v^ithcfot thai i&tt^nce which is 
ficqiieiitlly allowed to oth^'^c1n5->' So 
exs0\y nice" is tjie Balance of the. all- 
ynB Girktbf, that every patt of this 
lb toitiplicatedf jMachine is 'prowded 
with ^c inoft apt degree or Strengdi 
imig^abk, for performing theoffice' 
alldfted to it. • 

. Ndw, if after' the feparationof the 
Biliaiy Juice, we examine the ftni£lure 
of tht Veffel defigped for reconvey- , 
ing -the :6iodd back to the Heart, we 
Ihajfe find it riot a fmall Vein, .but a 
vaft^ '^iilii? ' extended near the whole 
lengti^ of the upper-fide of the Liver, 
ks i)i^jcter being confiderably larger 
here, than eithbr before it enter, or 
after it has left; this !Bowel. Now it is' 
evide&t hoiri Hf draulics,' that the re- 
ftftance in Htiids is',' eaten s par ihuf, 

^ th^ aldtijdebffthe incdnibentCo- 
'- lumn, 



H^ jfyiBttfl^timmaA i^i^-ignB. 



Onlf jdae moft ptopier Inia^able^ ^c» 

nntft.be tefwmod fk^ IJiis Vi&it%fidE 
miii^ alia giire the kaft tefiftaikernbott 
impediment to the Scat&tckj ^¥^^ 
For the quanttQr to be ii^ctanMchfadi]^ 
itrthts cafe rery greM, ^tiid>iQ(j^iimg 
a coaftant a^tatkni d^its partSetb^tm- 
^ien;eits FJbidky, andprevedtt itfi^odii^ 
big Gmtcums, botbithefe bttedtk^ 
could. iaiiK>i;!Hlle^hav0jbe«^ aiiftfr^fed, 
ihad iti^ttimed h^Sa'Wi^U.ai^.lasLR 
. Vefiiblaslfitther therl&nitiigenttx^ldiic 

to this hpmotrw&^k^: hdtmelhBK 
ibifideatlpprovided ^hfi^e.^ixgi^ 
elf ks Gdktt, ^wHM/tbie;t^ift&ncd^to 

the 
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tkQ>iSbcisGt€af . Organs i^ iii a, graal: 
^EM»t&3:e takfini off not; 6i|l]rrJb)r'tihk 
imall :wei^t of tlue ibpra-mbuiiib^ 
S^liiid, but by.diedapacknifiidfs of till 

.£tlpod^ ' £is to :g^ve any confiderable xe> 

10fbuice to it, especially if it be ccH]^ 

^dered^ How Hrge a <|uantit)r df 

i( -deilved £ttsii this Vein into tlze 

{iettt at every Diftftole. 

;. " § 7- Hence by the bye s^pears die 

leaibn, why in many dife^es of the 

AhdomeOy where the OU^jru^iona in 

the "Glands arie recent, and the V^lieb 

icferabfy ftffottg^ thefi:eq\ient«oncis^ 

^on^J and' akemate coottadion and 

oC the Abdominal Muiicki 

eEarily attendant on exei-cii«^ e^« 

oiailyTonhcMrfeliHifiky Should: be of fudi 

cfi^igidkr : ibrvBQEi lin the ;aure of dif- 

oa£biiof'ithelb;V«efliBlA^ nixiB m the 
-x;i contraiy 



»!fr^4i *^ft(i: 



w^kc^Aea-by diftentioh,"the'tCJlaiK^^ 
Sfchiirtiusy' knd'the Obfttufdliohs iiive^ 
teiiate/ tHttr fttriG degree and kind' of 
itid^dA ifliair occafidn their hip'ture, 
bnrig' '6ft' an insurable Afcites, and; 
apparently haften thfe Death • of ffeS 
Sick: 'As alfo why ftrong and' :^e- 
qiient Vomits, violent Cathartics, and 
die like too forcible medicines jKoiiiq', 

in fuch cafes produce the fame elreft". 

. • ■ "■ • , " • iijii'tt'iii. 

• ' Experiment XLVIlt'. /■''n *:'iij'' 
' S I. The different nature' WW} 

•' r**"!! Iff*! 

Cryftalline, Vitreous, and AcjIieQu's' 

Humo«, togedier with • a ftriai^^W 
into the Anatomical StruQiur^ of ^he 

Eye, more elpecially df tlie Ciliiry^r6- 

cefles and'Capibla inclolirig"tlie'<3i^i^' 

ftalline, and the Experiqieiita u^^vd^ 

by Sir Ifiac N'mjoton 6ft '- the Vxi^^eme^^' 

of Light, induced me to draw up fome 
■ ' -> Conclu- 



metjWjtiin th?; •^r.iters. cm, that |i^. 
je«a, I4e%ne4 tp Jiaye ad4qd intjiis, 
place. But finding myfelf precceded 
hejc^n, by . an eminent Pen pf a v^ 
late Pate, I fhall refer my Reader 
thither (a), where he wilj meet with 
the Nature of Vifion deduced .fromi 
Prii^cipl^ concurring with, thofe I 
intended to have fubjoined, and con- 
fine myfelf to fuch Remarks and Ex- 
pcr^ne^ts, as are. left untouched by 
that learned- Gentleman, and may be 
of fome ;i]ffe in fi^rther illuftrating thi^ 
diflictiit point.,; ;. . - 

§ ^. , Thp wc^ljt x)f both the Gry- , 
ftaliine HumoEs .taken frefh-frora the 

Cit> fiK7io-7»*i EfTaf oii diftitia and Indiftlna: 
Vifi9ftipBJt>liflif d ^t tlW'iBnd of Dr; SmitVt^yiiem 
of Optics.' 

■ • . , Eyes 






in; was inf Air equaJr tb 2 feais^» 
wei|^ili>. .2Q grains^ 4^ iaitea. :;$hc 
fkme counterpKh&d ia Water: 6>gi»in;^ 

$ %* But as tlus iubftancQ is ; ^irof)^ 
far finm pofTdliag the fameiie^e^ «£ 
Finnne& thiou^xait^ imt 
modi ftider and more refiftiia^ in? itt 
middle. p^rtSy than eliiewiMBse j^ i patocti 
off &om tivd otiber CrjAsJlmes^ tsQ^ 
freilh &am. an Animal o£ the. fa^ 
S|)eciesi tlidr external gjiudiMius iiib* 
fiaiice, tiU this gfeatecd^^ree o0 I^nxW 
nds appeased, the remainder we^ed 
in Air i pennyweight^ a grtiai^': a^ 
mites, and in Waster 3 gittinsy 36 mieesj 

$ 4. 1 fbundthewdghtof-thGiGap«' 
iiihe including theie Humors to be in 
Air equal to Q gram, ^90 xnits%^and 
in Water they counterpoifed 4 »iit(^ •/ 

§ 5- 



mom: in ..% z» wtt to Water, atstr t}n 
pr6i>ortion of 684a. tx> ^r^ "diisei^ ii^' 

aa ri5Q6 ta loco ncaffty; ' *; ; ■ • - ' 

§ 6. Hence alio it is evident, that 

^tt^QcificGtavity of the Or32ftallines 

x^ §^3, was to Wator, in^ {Mopof^ 

i^Otl ^2601 to 22>66y tto is, nesatlj^ 

kit tjie foropoatioR of 1148 ta tooo ; 

4od qohiequently the Denik)r citheh 

C'l^ftuXixnss, wkofe outfidb was pared 

^^1 excoedod that of thoife which 

^^e eattse iti 1 2^. io' the pfq>ortioii 

Q&.^i to z6 iieapfy. 

I4:p h sippmv&hom § 4. diat the 

Capfnlist of thfi Osyftallifie Holnocs 

Wi^ to WaJST' with KjUtio.11 to thcbr 

Scavwtksj .m the ra^ of 1046 

td s<^oo aeaii^i lliknce jiy^coinpanng 

fliei%fici6c:<Jra¥aty of thefeCapfda 

with': th^ffifi Jlie^'dryft^liries itt § 5, 

and 
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and 6, it is evident^ that they are ex- 
ceeded in Deniity by the latter, in 
nearly the prdpcotion of 1057, 1097 
to 1000 re^)c6ively. 

§ 8. That Objejfts placed before the 
Eye at difiterent Diftances noight be 
feen lufficiently diftinft, there were 
two things abfolutely nec^^ ; Firflf 
that the Lens thro' which the Riiys 
were to pais, fhould change its Figure 
in proportion to that Pifbmce. . JSe- 
condly^ tliat the Rays fhould un4et^ 
a conflderable degree of RefraSjon. 
How well the Architeft of this nc^le 
Organ has provided in the firft pf 

, thefe refpeAs, I have no occalio^k.tp 
mentiopj after what . Dr/ Jurin. hm 
obferved upon this If ead. And jjiow 
far Vifion. is rendered more p^ffeiS: 9& 
to the Second p^rtjculjar,. w.e may.ga? 
ther from tl^e preceeding Experiment, 

. in which the fuperior Penftty.of.diQ 

Cryjflallinc 
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Ciy ftallirie above that ' of its' • Gipftik 
or the AqtieoiiS 'Hiim6r is clearly 
fliewa. For, fihce frbni* die nature 
of Light, the Refradive Powers of 
difierent Mediums, ixc^ dateris paribus^ 
proportional to their Denfities, and 
the diredion of this Refradive Force 
in anj Medium ading upon them, 
is every-where perpendicular to the 
Reff afting Surface, it is evident, that 
tlie Particles of Li^t will be accelcT- 
rated or retarded, in die fame perpen- 
dicular diredion, according as the 
poWer of the Medium confpires with, 
6v agalnft the courfe of their modon, 
^hd donfequehtly had the Rays of 
Li^ht been trahfmitted thro' Mediums 
6f Ad greater a penfity, than that of 
eith^ the dbovd-mentioned, viz.,thQ 
Capfula 6r Aqu^us Humor, the In- 
ctirVkdori df die Rays flowing from 
every point of acii bbjedt iix their paf- 

R iage 
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fage thro^ futh Me^iuiAs, wowld hive 
been equally^ infufEciefit for procudiig 
their unicwii, or diftin^* reprefentsidon 
within a proper compafs of the Retinia, 
as if they had falieti upon it with a 
great degree of IXvergcncy ; w4ie^ce 
inftead of obtaining, as by the prefeiit 
Mechanifin, the mqft perfed - view, 
the iituatipii of the objeS wiil allb^vt^ 
the Animal could be fenfible ef'iid- 
thing befides a glimmering Light at- 
tended with the utmdl Iireguhi^fy 
and Confuiion. * •: o; 

§ 9. TheDenfity of Cik&liasl g^^K- 
rally been affimied by the writers iiUd]p- 
tics for that of die CryftaUine HaAidr. 
Now the Specific Gravity of Glafl:)ift to 
"dhat of Water, as 2,58 16 r, imdifroch 
§4. of. the pre&nt £Xpfirin^ept^it<^ 
^ pears, . j^t the Penfit^f of i^^v^^ 

line, when compai?ed:^l'^> th^':fefl»e 
Fluid, was nearly as 1. 106 to 1.. Hence 

. . Glafs 



; -^^ -N 
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GlaTs was not only an improper fub- 
ilitute on account of too great a diP 
proportton bet\veen the Peniities c^ 
theie Mediums^ but ftill more unfit 
to fupply thfe place of this HurnQr, 
when we consider it with regard to 
the nature c^ Li^f^ and the lawa d> 
ferved by it in its paflage thro* various 
refi-aifling Mediums. For thei Specific 
Gravity of theGryftalline, being nearly 
a m«an between that . of Gla& and 
Water, renders it much more adapt'^ 
ed to thefe Laws, and the re|;Re^t'> 
ingthe Im^jes of exterior Radiants 
upon the Retka brighter and more 
diiftinifib than Qla6 itfelf can ; inas- 
much as thijs \sm been demonflrated 
bySir JJ/^^ i^^/iMT, toodenfe to make 
the An^= of Refradion a maximum^ 
aud 'Water by- its levity refi*a^ a» 
«aucb too- Ikde td^ e0*edt it 
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§ i6. Heiice alfo a^peaitf WeT Vek- 
fbn, 'Why' '^e Ciyftaliih6 Humor Js 
not df ah 'uniform Deiifity and Coft- 
fiftencc mfo. ' all its parts, but gfbivs 

- * ^ »" < » , ' 

fenfibly lefs iand lels comjmd, as ydrf 
recede from the Centrie towards the 
Circumference, infomuch that as the' 
accurate Anatomift Morgagnthziyip 
furcd us, and indeed any one fixyrh. 
his own obfervation on the Ciyftal-' 
. lines of Men and other Ammds ttiij 
be convinced, the fubftance iniiiiiM 
diatdy under its Tunic is of fo HquM 
a nature, as to flow out upon iriakihg 
the leaft incifion mto it. For had iti 
Tesjture been otherwife, dr of ah e<5tikl 
Denfity ?aid Firmnefe .with diat, we 
find in § 6. it has acquired at the 
Centre, it is evident, mat every Cbn- 
tiacaion arid Dilatatioh' of die'i!;/>j^ 
mentd Cilfaria nmn piGdtiQt the' like 
effed in the Capful^ of the C^^- 

line 
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l^e Hyipior ; Iiid therefore the adion 
of thcfk mufcj^lar Fibres. been, ^ble to 
alter its %ure ^t all, they miitt have 
cavifed an irregular and unev^ii Suppr^ 
fi.cies in a fubftance fg firm and i^^ 
fifting, as that at the Nucleus of jhis 
Lens appears tp be, and cpnfequently 
bejen deftrudtive of that Vinon, for 
\yhich this part was origbally defign- 
ed.' But this is intixely prevented by 
their a<fting upon a ^bftance of fo 
iJviid a nature, and whofe Particles 
9^e fo loofely conneded together, as 
i:eadi|,y, to conform to the proper Cur- 
vature^ wh^n preflqdwith .the lejd3t 

:R)rpe,pne w^-v more than anpther. ^ 

, ■ •■';- • > ' -. ...... 

'" ■ Experiment XOX. . •" 

. ■ : ' ' ' 

, § J., Having firfi poifed a Vial with, 

a^ narrow -fjeck , very exad:ly ' in the 

Scales, . I i^lled it with Water, and 

fqipad the weight of the Fluid to be 
: ^ R 3 I ounce. 
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I ounce, .0 pennyweight, 15 grains, 
90 mites. Then having perfectly 
cleared the Vial from the Water, I 
found the' weight of an equal quan- 
tity of the Vitreous Huttior of aiiOx's 
Eye to counterpoifc i ounce, o pen- 
jjyweight, 1 6 grains, 8 mites. 

§ 2. Hence it appears, that the 
Specific Gravity of the Vitreous Humor 
was to Water, in the proportion of 
49608 to^ 49490, that is, nearly as 
X 00 24 to i coop. ; \ 

§ 3. Hence coiiipating the '^>«8ci£c 
Gravity of die Vitrcou? H^mor ' with 
that of the CiyftalKne in § ^i-Ex?, 
XLVm, itiscvidentv that th^ Dektr 
fity of the latter Medium is Superior 
* to that of thfe o0iei*> in the J)fO|>oftion 
o^ 33^5^ 1 60 o tp 36 677 5^7 2i dat 
is, in the ratio of iiestfly ip tt> ^^ . 

§4. JHavirtg 1^ this ■ €ihB the ime^ 
going flxpetim^lit foynd^^id'Sj^ffip 

Gravitips 
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Gravities o£ ^^Jii?.^ Jfever4 ^lumors of 
the Eye witii ^ relped to Wgter, we 
may. hence be enabled tp,dilcpver, 
wjaat are the real -Refradlive Powers 
of thefe Me4ii?rwB> ajid epnfequently 
what is the proportion, which the 
refpedive Siiies of the Angles of In- 
cidence and Refraction out of each 

» - * • * . * ■ 

jpto.the Qther^ muft bear asnongii 
jthqmf^v^es, whatever be the Inclina- 
tion pf the incident Ray. For, fince 
by coipparing the Deniities pf feveral 
Medi^xinis. of fimilar gpmponent Parts 
nis^ the i^^^tive.Sine§ of the An^es 
of Incidence and , R^fra£ti<iu, £ir ffaac 
Navm fo^^d, thgt not c«ly tjie 
7 Ppgwers pf , thpff \ Me^iv^s. in refra^- 
: aigntjjie Rays , <^jf vlfight wtre nearly 
'.^{S^iea^ -t^^^ their Pepfities, but 
th*t (the^fa^e }h6ld true wkhput any 
:ifeftfihlf rD^ereaee, in fubftances di- 

; . ^ftingdifed i fro^ each ., jpther vsdth 
n;;,-.j;T:> -R 4 ' relpedl 



rfie prdp^ftion of 44JDO to i",: k h 
evident, that the Sine.of the Angle of 
Incidence cat of Air into the Aqneous 
Humor or Water being to the Sine of 
Refr4dion as 4 to 3, and the Specifie 
Gravity of the Cryftalline Humor to 
the fame Medium being by § 5.Exr» 
XLVni, as 6840 to 6184, confe- 
iquently the Sine of Inddehce will'be 
to that of Refraction, out of Air int6 
tlie CryftaUine, as 14 to 10, or 7 ti^ 
5 very nearly. Kow the prop6rtion 
of the Sine of Incidence to the* Sine 
of ' Refradion in Rays of the fame 
"denomination, paffing from c«e iMc^- 
dium to another, is compound^ «f 
the proportion of the Sine 6i Ines- 
tience to the Sine ctf" Refradion out d[ 
^e fir ft Medium into rany thirds and 
of the proportion oFtHe Sine of , Inci- 
dence' to 'the'3ine of :^efra<lfcioriy dot 

of 



/ 
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of that Medium Wto the fecond, co«- 
jfi^oentty by a napiprocal Multiplica- 
txoaDf the fbrogomg Sines, it will be 
found, that the Sine of Incidence is to 
the Sine of Befiadion out of the 
Aqueous Humor into the Cnrftaliinej 
in die proportion of 2i to 20 veiy 
neariy. ^ 

§ 5* No one, that is verfed in Ana- 
tomy, will I imagine deny, that the 
CryftaJline Humor, together with its 
Capilila, may be confidered as a 
variable Lens, being fo lodged be- 
tween the Aqueous and Vitreous, 
as by means of tjbe Ciliary Proceflea, 
to have its Spheroidical Figure confi- 
derably changed* Tho' this Altera- 
tioii of the Cry ftalline from a Lenti- 
cular to a moiEte <jlobous Form and 
"the contrary, ferves to many excellent 
Ufcfe, yet as all Refra<9ion$ to a Focus 

abigjutely require the Mediums from 

and 
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and intttsdbichitlie R^y« are to be 
rcfraibed by the Len$j, to.be of a dif- 
ferent Deiiiity, from itfelf, fpthc pre- 
ceedi^g E^perimejifBr . both dedc^i- 
ftrate thjsTmthj.aiMith;?. grejajt Ad^ 
vantages w^bich jpay^l 4^qrue to Vifijon 
^om. a Situation of the refrading Me- 
diums, (o remarkable in the Fprmar 
tion of die Eye, TJie Denfity of the 
Vitreous as : it appears to be far jd^ 
fiar to the CryftalUne, fo is it v^ 
litde liiperior to the Aqueous, yet bpfji 
jo£ them far exceeding the Peniicy , of 
common Air, Henc^ Hoi^K3g^fi<^ 
Rays are not only m^de to conveige 
much fixmer and more acpurately tp 
vi. Focus, but as Sir Ifaa^ Ifewfd^^ h^s 
. dcmonftrated, the Refradipn c^ PJetfi- 
iDgeneal Rays, proceeding in th^ fame 
Line of Pirediqn xo, a d^nfer M(P^ 
dium, is; gready Augmented oti di^i- 

nifhed by the Rarity of- th%v6"«Ct^ 

whence 



whenfce tiipy arc tranfiafilctedj dieie** 
Bbtt as the Specific Crravky of ^csh 
tetTial Ak to either the Aqatoas of 
the Vareotii Humor is nearly iK the 

recipitocal proportion of 850 to i, 

this great <iilproportion mt^ not only 

c^fe a much ftronger Refradioft dT 

the Rays tipCMi tiie Redtia, but joined 

with.'fome other properties of thofc 

Hfumoi^ very much contribute to the 

<lJertainty and Equality of Vifion. For 

thefe Mediums not bdng at any time 

i&bjea «, vary in their Denfitie^ « 

l^fi'atftive Powers, and almoft, if twt 

^Itogiether inieompreflible, tie Rays 

ihxk tranfmitted will undei^ the moft 

ec|uable Refrai^on, whereas had the 

Retmk be^ iSttrated in a Medium 

listbl^ to gteat AteratidAsv or the 

fame Changes with comnion Aiij tHe 

Refraftiorifr fo made, maiki have been 

getiefaHy irregular and uneqiiai, and 
• - ■ con- 
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,BXPERIMENT L. 

5 §1. By Experimeit XLVUI, the 
Specific Gravity of the CapfiiK qF the 
Cryftallliie Humor, in an Ox 5 Eye, 
with refpedt to Water, was found to 
be in the proportion of 1 046 to ipoQ. 
Now by the Spjeciiic Gravity of th? 
Cornea to the fame Fluid, takei^ at a 
Medium from feveral Trials, the dif- 
lerence between the Cornea and the 
^apfiila in point of EtenlitycouJd not. 
exceed the ]^, Part. \ therefore fixed 
jeach of them to tlie Condenfeir, and 
found that -the pjefiure.requirol to 
burft the Capfula was e^al to ^.o8^ 
Atmofpheres, and thi^ , Corner Bore; 
the preflure of 7.7 Atmolpheres^idtli;; 
oi|t breaking,, but nqit ,\^thout-,fuBW- 

ing 
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ing flick ^StMtit^ of Air \.S%mmS' 
its Pores, as prevehted- its 'Rti^fe.' ''*'■' 
§ 2. Now the Arch of the Cornea 
from one Gaiiditts of the^Bye to the 
other, was equal in length to 5.28 
upon the finall diagonal Scil^ divided, 
into \ Inches, and the length of the 
otlier Arch interfering it acrofs the 
Vertex, was equal to 4.16 in Parts of 
the fame denomination. Hence re- 
ducing thefe Quantities into Inches^ 
an^ the Decin^al Parts of an Inch, 
and calling them relpediveljr hy the 
literal Characters c and / : this Sujr- 
f^ce of the Cornea may be confidered 
qs an Elliptical Area equatl to that of 
a Circle, having its Diameter ss/TT, 
whence putting' its Periphery equal 
to ^, the" Af6a of the Cornea will 
be' elqiial ' to/L?^-£', equal as appeaiis 
from 'Conipiitation to {o rtiany Parts 

or a'fduare Inch', as cOfrefpoiid to 

the 



«54 v^Ejcperimemtal Inquiry. «» 

the T^wJar Logajrithmi ;0^q 3 i4»9S i. 
Hence the ive^ht iijaumbent oiit this 
Area from the f»:efl«re of 7^7 At9aQ»- 
Ipher^i wiU be fouqid i equivaknt ip 
JQ many ounces ttpyi as eoite^qnd to 
the Logaridim 3.2498785, that k, 
to 148 pounds, I ounce, 15 penpyr 
wq^ I4grains. . 

S 3. The Cap&la of the Ggfftid- 
-line Humor broke with the prei&f? 
of 1.08 Atmoi^heres, Jbence it i^evi- 
4ent, that had its Ar^ been eqii4l^ 
the Cornea^ the weight incumbent o|i 
it^ at the time of its tp-eakit^ ;(|foiiia 
have been equal to 20 : pounds^ 9 

ounces, 7-F'^yweigW % graluii ; 
^uid confequently tije itreng^ q£^ 
Cornea was fupcrjor- to :> poitiott.of 
the feme Area of ^e Caftfulai in 1^ 
proportion of 7129 to ppqo pfswlyk. 
§ 4. Hence we may obferve, diat 
dthp' the Cornea fo far furpafles the 

Capfula 
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GApiu!a of the^ryftalline in point of 
ftrength, yet the Dcnfities ^nd Re- 
fra<ftive Powers of thofe Membraiifcs 
are very ttearly e^ual, as are alfo tibofe 
of the Htimor^ irniiiediatiely lufn>urid- 
ihg the CryflaJlin^ confequeitly the 
Rays of Light in their pafiage duo* 
titefe Membranes will at tlie moft 
receive no other variati(Mi in their firft 
diresftion, than what they would have 
acquired by being tranfinitted thro' a 
Medium of the fame Curvature as at 
iprefent, and erf" equal Denfity with 
the Vitreous, which exhibits to our 
View a wife Contrivance for the Se- 
curity of the whde Organ t^ this 
great firength of the Cornea, and 
that by a Sut^ance highly condudng 

tc> diftin<ft Vi^tt ihe principal Defign 
ofs.A^Eyeitrdf. . ' 



* «'• •'^ '\ " ' N 
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Experiment LL 

. § I. The Cornea of an Ox's Eye, 
whofe ftrength We found in the pre- 
ceeding Experiment, was equal in 
thicknefs to J7 of an Inch. The Cap- 
fiila of the CryftalUne Humor was 
;ji, and the Retina of the fame Eye 
was 7^, of an Inch in thicknefs. 

§ 2. Hence it is evident that as the 
G)rnea by § 3. of the preceeding Ex- 
periment was fuperior in ftrength to 
the Capfula of tlie CiyflalUne Humor 
in the proportion of 7129 to 1000, 
fb was it likewife in relpedl of thick- 
ne£, in the proportion of 188 to 10 
nearly. 

§ 3. Hence alfo it appears, that the 
Retina was fo exceedingly thin, as to 
be exceeded in thicknefs by the Cap- 
fula, and the Cornea, in the propor- 
tion of nearly 24 and 508 to 10 re- 
fpedively. § 4. 



§ 4. That i Membran0 of '^eater 
Subftance,' or tefe Tertda-aafi . than 
^e Jle(io^, ,9Pt^<l not ^v^ apfw^e^ 
the pnd.fo.w)?)!, we ma7..qilj|7 m^x 
from hence, ^^;*, tiiat the Pt^rticles of. 
Light bdng exliicmely minute;,, ^nd 
thepce a6:ing with a vqiy finalllm-' 
pylfe, . it^ was abfoluteljr neceflaiy, 
diat the ^en^br^ne, on \ylxich.they 
impinge,, .fliould by its Finepels and 
die Delicacy of its Stnifhire, be 
mfceptibk of difierent Vibrations 
according to the various Degrees of 
their Adiori, and confequcndy be 
extremely thin and tender ; other- • 
wife no Senfation could have been 
produced, much lefs could anyCom- 
parifon between the Senfations been 
cTiftinguiflied, , all ; our Ideas acquired 
by, Sight depending upon the Gjm- 
pariT^, wivcb t& Mina ibrm from 
the diiterent Impulfes of the Rays 



/ 
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upofi the Hedna, and not from any 
Refle^ioft draivn frotti the Pi<fhire 
painted upon it. For that all the 
Knowledge of external Obje<as, and 
their mutual Relations cannot be 
conveyed to the Mind by the Affift- 
ance of this Organ, any other way, 
but by Aat above-meiritioned, is evi- 
dent from this Gon£deration, ^ic> 
that there is no .Connexion bedveen 
our Idea of the Magnitude of the 
Ot^eft, and its Pidhire upon die Re- 
tina. Sin,Ce was there any fiich Agrte- 
ment, how comes it to pafs, that in 
looldng at anObjed from the difranee 
of 14 Feet down to that of 5 Inches, 
we ftill judge it of the fame fize, tho' 
k is demonftrablc, that the Angle 
formed in the Eye at feveral Pofitioiis 
of the Body viewed withirfthis Com- 
pafi, muft be double, treble, quadru- 
ple, @Pc. of what it--was at die fiift 
4i- difrance 
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<iiftance of 14 Feet ? So far k the 
Mind from forming a true Judgment 
6f Bodvj and all the various Modes 
»and' Accidents it appears under, by 
what it receives from Vifioto, that, 
without any Injury to Truth, I may 
fafely venture t6 affirm, had Man 
enjoyed ohly this fingle Senfe of Sight, 
and been left jieftitute of all the reft, 
ft would have been abfolufely impof- 
fible for him to have gained the Know- 
ledge of tflie real Length, Breadth, 
Thicknefi, Solidity, Magnitude and 
.Diftance of iuch Objeds, as fhould 
^prefent thfflnfclves to his View. For 
to form a light Judgment of mbft of 
the foregoing Particular's, adual Feel- 
ing muft condir #iththe Sight, and 
Expcnence join with it in them aE 

§ 5. Since the Impuife of an ex- 
deeding fine Pencil of Jlays, whofe' 
VMicoloiiEcd Particles ftrike the Retina 
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ill a: particular manner and diredHon, 
is, as \V(e have fhewn in the forgo- 
ing Sedion, die true dficient Caufe 
of Vifion ; we may hence perceive 

•how fir Op6cal writers have been 
iliiftaken m this Point, when they 
afcribe all our Kftotvliedge of the 
Diftance, Place, Magnitude, and Si- 
tuation of Objects to a RefledHon 
drawn by the Mind from the Geo- 
metry of the Lines and Angles form- 

• ed by' the refra<^ed Rays upon this 
Membrane. For that it cannot pof- 
fibly depend upon thefe, is demon- 
ftxable from tii0 Sthidure of the Eye 
itfelf with refped: to the manner of 

■ its difcerning Objeds^ when brought 
from an obfcure ihto a bright and 
dazzling Light. Iri this cafe, the Pu- 
pil of the Eye is almoft inftantaneoufly 
dontraded, and till this is done in a 

iiifficient manner, neither the Diftance, 

Situation 
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Situation or Magnitude of die Objedt 
can be at all difcovered, as is abun- . 
dantly confirmed by Experience. Now 
nothing is h^eby altered with refpe<3: 
to the Lines and Angles drawn upon . 
the Retina ; but the Quantity of Rays, 
which would otherwife * illuminate 
each Phyfical point of it, are very 
much fo, being diminifhed by the 
Contradlion of the Uvea, in fuch a 
Proportioni as is neceflary to give that 
Vibration to its Fibres, which is pro- 
per for a diitind Reprefentation of 
the Objed without either Confufion 
or Senfe of Uneafinefs to the Animal, 
either of which would have rendered , 
the Defign of the whole Structure in- 
efle6hial. 

§ 6. Having in the foregoingSedions 
examined into the Strudure of the Re- 
tina with re^ed to its Subdance, and 
(hewn, how neceflary its extraordinary 

S3 Thinnefs 
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Thinnefe was to yifion,;and die form-r 
ing thence a true Judgment of exter- 
nal Objeds.; I cannot finifti thek 
Remarks without taking notice of 

another Particular relating t3o it,, w^. 
the Concave Spheroidical Figure of 
this Membrane. This is a Circum- 
iftance little regarded indeed by thnfr 
who have wrote on this. Pigayi, out 
of an Opinion, that tjiis Figure was 
merely accidental, in conformity to 
the Sphericity c^ the Eye itfelf,^ and 
pot the pfFedt of Skill and Defign. 
But that the Figi^re bcft fuited to an- 
{wer the Purpofe of the wife Archi- 
ved, by gllowing the moft diftind 
and perfed Reprefentarion. poffible of 
finy Objed, fhould be the Effed oply 
of Chance and Accident,, feems too 
hafty a Concluiion, with; regard to 
the ex<jui{itB Art and Contrivance, 
pfed in the Formation of this won- 

derful 



Part of the Animal Sljoidure. 0j: 

<ierftil Madiine., Fgr a^cgwdng die 
Globular Form pf the Eye to bje mi- 
dpubtedly the beft, gad giycij it for 
its ready Motion ifi all pi|i:e<Jtio®3, tius, 
i& no Reaibn, why th^ Expani^on of. 
th^ Optic N^e might npt-toe been 
formed into a Membrai^ exQend^. 
within this Orb, atft?? i^e fa^e m^- 
ner as, the Tympanum is in the ?ar, 
had tj^e Rays of Li^ht naturally fall^ 
with equal or greater Advantage on 
a flat Superficies. But io oppoiite 
would fuch a Stru<3:ure pf the Retina ' 
have been to the due Reception of the 
!IRjays of Light, that ha4 it been form- 
ed into any other Figure, befides the 
prefent, that ajlone would have ren- 
dered the A<9ion of aU the other Parts 
of this Organ very often cpnfufed, 
aad always imperfed. 

S 4. , For 
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For let the circular Arch AP^D 
; Q. I. reprefent the pofterior Surface of the 
Capfula of the Gryftalline Humor, C 
its Centre, F that Point in the Axis 
Gf^ prcJonged, to which all fuch 
Rays of an external Radiant aye re- 
^ai^edas fell infinitely near the Per^ 
pcndicular one at the Vertex of the 
Cornea after their Paffage thro' this 
Membrane, tlie Aqueous Humor and 
die anterior Surface of the Gryftalline, 
and from which they may be again 
confidered as proceeding towards the 
pofterior Surface of the fame Medium 
in innumerable Diredions. Suppofe 
one of^ thefe Rays to impinge oh the 
Curve Surface AVD in the Direction 

. . • * « « • • • 

#/near the Vertex V^ then from tjhe 
Point J let fall the Perpendicular 1 
upon the Axis F Cy iriterfecting it in 
O, and joining the Points / and C, 
the Line /C will, from the Contraction 

■•■■■■■ -^ of 
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of the Evoluta of the Circular Arch 
AVD into one Point 6*, he a Ray of 
the Evoluta. -Hence cdUing die known 
Quantities FC^a, FV^g^ the un- 
known, 0/the Semiordinate =^, the 
Abfcifs Vo=x^ and the Focal diftance 
from the Vertex V=^fy we {hall 
by the Metfiod of Fluxions obtain 
the Fluxion of the Incident Ray 

equal to .^S^tf^ , and the 
Fluxion of the Refracted Ray equal' 

• • • 

to /-iZ^dcSL— . But it is demon- 

fkable from the Poctrine of Cauftics, 
that the Fluxion pf the Incident Ray 
is to the Fliixion of the Refracted 
Ray, as the Sine of the Angle of In- 
cidence is to the Sine of tli? Angle of 
Refraction, an4 by § 4< Exp. XLIX, 
Y^hen the Rays of Light pals from 
tlie Cryftalline Huipor into the V;:- 

treouS| 



* 



• ^'t- 




tjeous, it appears, diat the Sine of 
the Angk of Incidence was tp the 
Sii»e of the Angle of Refraction' as 
20 to 21, or as s tO) r, therefore 

Now the Equation of the Cmve be- 
ing JS^a^JWf— Aw% jj^ will be equal 

to ax — xxj. an4 csoftfequently hj 
equal Subftitutioa,. we ihall have 

whence multiplying the Terms 
of this Analogy for an Equation 
and dividing by the l^'hixionary 

Quantity Xy it will be redujped to. 

if—sa =3:. ^g^j-f^r. P 



finee by the Supp€^tiiE)ri, the Focus 
hCTe fought is that, which is made 
fey the Coincidence of fiidi Rays^ as 
fall near the Vertex/^, lettheC^an- 

tity 
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idty jf be ilippded/to vajiHhj and tlictt 
the Equatioh will in. that cafe become 



j/_-j^ 3s rsA^ya 



, and. confeqiiently: a0- 

ter due RedudHon- tiie Value oF tihe 
fought Quantity y- will he found equal 

to — ^^ — .. Draw now thro' the 

Points f^ and C (the Vertex and 
Centre of liie refracting Curve) die 
indefinite right Lines FE, CG,. pa- 
rallel to each odier^ and perpendicu- 
lar to the Axis f^C',, and from the 
Focus F draw the right Line FBy in- 
terlecting the Tangent f^E in. By and 
the Radius produced in G. In CG 
produced take Cy toCGy^ the Sine 
of the refracted. Angle is to the Sine 
of the Angle of Incidence, that is,, as 
r to J, then from y- thro' the Point 
B draw the rig^t Line yfy meeting 
with the Axis CV produepd in the 

Point f join the Points Q and^ and 

thro' 



I 

y* 
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thro' the Point B draw B d parallel 
to Gf. Now from die foregoing 
GonftniAion it appears, that CGrVe 

fV [a) :/r= ^^^^, which b^ 

ing equal to the Value of y V found 
ab>ove^ it is manifeft, that the Rays 
of Light diverging from the luminous 
Point F^ and impinging near the Ver- 
tex V of the Cunre Surfece AVDy 
are after their Refiadion by the Vi- 
treous Humor colle<fted in die Focusyi 
Let now HT be a Tangent to the 
Curve in the Point H^FHzxi Inci- 
dent Ray, and Hf the Refraded one 
as found above. Suppofe Fb another 
of the Incident Rays diverging from 
F, and impinging on the Rcfrafting 
Curve AVD in the Point /6, in the 

t 

Dire<flion Fh infinitely near to the 

former Ray FH. Draw Hh and 

HP 
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HP perpendicukf, ^d L 7" and t? 
parallel to FH and /AT rdpedlively, 

. intcrfecring the Axis . FC^ arid the 
Tangent H%m the Paints Z/,and % 
and from die Centre C thro' the Point 
of Concutrence P. draw the ^jj^qPC^ 
and produce it tflL it. meets with the 
Refracted Ray f H in the Point ^, 

Xaftly, produce FhtiA it meets with 
HL in the. Point i?, and from the 
Point h of the Curve to the Point f , 

•draw h(pi and from the Centre 
C, let fall upon FH and Hf the 

• Perpendiculars C^yGS, interfecting 

F h and h<p 'm. the Points q and s. 

Now becaufc the Points HsiXid b are 

fuppc^d infinitdy 'near each other, it 

is evident, that the infinitely fmall 

Arch Hb may be deemed as a ftrait 

Line, coinciding with the TangCHt 

BTy and the Txizm^os HRb HL% 

and ^/i6 ,W7' as fimilar ; wlience 

we- 



••I 
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we have C^: CS : : f C : sC. But 
by the Property of Hefraction (>^k 
t&CS as f is tor, thMeforc-^Cmuft 
ialfo bear the feme Proportion -to sOy 
as the Sine of the Angle of dneadence 
does to the Sine of the Ai^e 6f 'Re- 
fraction. Now the ; DiflferendJ of dbe 
Lines C^ and Gs from redl Perpen- 
diculars let fall from the Centre C 
upon the Lines FA and i$^, is infinite- 
ly fmall, therefore xhcy may with 
fiifficient Accurate be liubftituted for 
the true ; and coniequendy the Con- 
courfe of all fuch 'Rays as jPi, which 
lay in the Plane of the Tmrij^e FJIft 
will meet in the Point <p. But it was 
{hewn above, diat all thofe Rays 
which are frtuated^ in the Conical Su- 
perficies generated by die Revolution 
of the Triangle FHf about the Side 
Ffy are collected in the Point fy 

therefore it ia . manifeft, that the 

greateft 



r. 
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greateft Quiaiitity df . Raiys will natu- 
rally after 'their 'Refraction thro* flie 
'VitrcoTis Humor "fell tipon &at Pait 
of the 'I5iacatiftic Curve, Which lite 
between the "Points f and tp, for in- 
^nce near t!he tniddfe at the Point r. 
Kow it is-fivident, that whit We 'have 
liere dentidtiftrated of Rays ifiiiing 
fern the luminous 'Point F given in 
Hhy Image formed by the Union of 
the ^efra^ted Rays, Which are tranf- 
Kiiitted from ^very Point df an exter- 
nal 'Radiant thro' the Aqueous and 
aritd'ior Surface df the CryftalHnc 
^Huiiions, is tijually true of aiiy other 
Point in the 'fame Image under the 
like R^ftribtidiK ; therefore by com- 
paririg the ^^^re of the Refracting 
Surface 'AJ^t> with the Proportion,, 
which the i^nes df the Angles of In- 
cidence and Refraction muft always 

Ibear to each other,, as given abdve, 

it 
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it neceflarily foUows, that the whole 
radiant Surface will after the com- 
plcte Refraction of its Rays thro' all 
the Humors of the Eye be then repre- 
fented in the moft livdy and efiectual' 
manner, when its Image is delineated 
on a Curvilineal Surface Concave to- 
wards the exterior Portion of the Cap- 
ill] a of the Cryftalline Humor, and 
paflkigthro* the extreme Point of the 
Axis of the Vitreous. 

§ 7. Hence we may plainly per- 
ceive, how far the natural Eye ex- 
ceeds the artificial one, as ibme Au- 
thors have named the Camera obfcuroy 

, even in the mariner, in which the 

•■' ' - . . 

Images of their reipective Radiants 
are received. For fince in the latter 
Machine, the common Bafis of the 
Rays after their Refraction is a Plain 
Surface, it is manifefl, that tiie Re- 
prcfentation of the Object upon it, 

miift 
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muil fuffer in thefe three refpects. 
i^irjiy The Image muft be imperfect^ 
inaimuch as it is demonftrated in the 
foregoing Section, that only one Cone 
of Rays out of all that vaft Number, 
which continually flow from the Ob- 
je^, can be exactly terminated in that 
Plane, all the reft either falling fhort, 
or naturally exceeding the Bounds 
fixed for their Reception. Secondly ^ 
The natural Divergency of the Rays 
being greater, than if they were re- 
ceived on a proper Curve, the Pidure 
formed by them will be more indi- 
ftinct ; and . Thirdfyy from both the 
former Caufes, its Light or Erightnefe 
will be much diminifhed. Now thefe 
Defects are only {lich, as attend the 
Reprefentation of an Object on a 
Plane, where the Diftance, Situation, 
and Magnitude of the one are adapt- 
ed to the Pofition of the other, in 

T the 
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the beft manner poffiblc. But how 
imall and faint a Reiemblance does 
fuch a limited Inftance, as the fore- 
going, bear to that immenfe Variety, 
which daily ptefent themfelves before 
the Organ of Vifion ! For here, 
tho' the Rays whidi imjnnge on the 
Retina, flow almofl every Moment from 
Objects infinitely diltinguifhed from 
each other in all the foregoing parti- 
culars, as well as many other refpects, 
yet are they received upon it with 
fuch Order and Exactnefe, by falling 
on the proper Curve, that the Images 
thence formed appear not only accu- 
rately true, (as far as the nature of 
Refracted Light will admit) when 
brought under the fbictejft Examina- 
tion of Reafbn and Geometry («) ; but 
give in Fact, the flrMigeft Proc^ of 
a furpriiing Regularity and Diflinct- 

(0) See $ 6. foregoing. 

nefs, 
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nefs, by affording the Animal that 
clear and ready Perception of aU thofe 
iingular Differences and innumeraUe 
Relati<»is, either naturally eilential to^ 
or accidentally bdonging that Miilti- 
plicity of Objects, they here refpective- 
ly riqwefent. Whereas on the contrary, 
had the Expai^n of the Optic Nerve 
beesn formed into a Membrane of a 
flat Superficies, and this fubfHtuted 
inftead of its prefent Concave Sphe- 
roidical Figure, fo far would the Rays 
flowing from a like numberlefe Series 
of external Radiants be from forming 
upon this fuppofed Plane, a Reprefen- 
tation of equal Beauty and Uniformity 
with thepreceeding, or that delineated 
on the Curvilineal Surface of the Re- 
tina, that it is evident from thefore- 
going Section, the principal Foci could 
not fo much as once have been col- 
lected in their true and proper Place, 

T 2 and 
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and confecJUcndy the Impulfe of the 
Rays being thus rendered irregul^ 
and uncertain, moft of the Ideas, 
which the Atiimal could have acquired 
by the Ufe of. this Organ, muft have 
been fb indiftinctj cionfufedj and im- 
perrcct, as inftead of condiidng bodi 
to its Safety and Convenience, very 
frequently be the means df leading it 
into Error, and fbmetimes perhaps to 
its Deftruction. 

« 

Experiment LII< 

§ I. The Refiftance, which arifes 
folely from the Cohefion and Tena- 
city, of the Particles of any Fluid, 
being as the time, the Body takes up 
in pafllng thro' ; it is evident, that if 
a given Ball be fuppofed to fall from 
Reft in two Fluids of equal Denfities, 
but unequal Vifcidities, the Times of 

its dcfcent thro* thofe Fluids compared 

together. 



Part of the Animal Strudure. 277 

tx)gether, will give the Degree of Re- 
finance, which is occa{imi*d by the 
adhering Particles of one Fluid above 
thofe in the other. Now it is evident 
from Exp. XLIX. that the Vitreous 

Humor vwth reijp^ ^o i^ Specific 
Gravity difiers very Httle from com- 
mon Water, but is apparently more 
glutinous and vifcid. Hence tho' the 
greater Lofs of Motion, which a heavy 
Body would undergo in (urmountihg 
the Refiftance of this Humor fix)m 
the mere Tenacity of its Particles, 
above what it would in Water, might 
be found by its Defcent in each, was 
its Fall continued to a confideralJe 
lei^th, yet as that is impradicable, I 
fhall endeavour to aicertaih it in the 
following manner. 

§ 2. A piece of Lead, whidi weigh- 
ed in Air 3 peipiy weights, o grain, 

7-7 mites, counterpoifed in Water 2 

T 3 penny- 
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pennyweights, 1 7 grains, 90 mites ; 
then taking the pure Vitreous Humor 
fitim an Ox's Eye with as little Ae- 
ration as podihle, I iminerged it into 
this, and found the Weight which 
kept it in JEquilibrium to be 2 penny- 
wdghts, 17 grains, 2x mites. 

§ 3. Hence we may obferve that 
the Cohefion of the Vitreous Humor 
of an Ox's Eye is fuch, that the 
Wdght loft by a heavy Body as Lead 
upon its Immeriion into \ty above what 
it would lofe in Water, iiirpafles the 
Weight of what it ought to lofe in 
this Fluid, above what it does in Wa- 
ter, on account merely of the iupe- 
rior Specific Gravity of this Humor, 
in a PropcMtion greater than that of 
45 to I ; and confequently the Spe- 
cific Gravities of Bodies equal in Bulk 
being to one another- in the feme Ra- 
tio with their abfolute Weights, it is 
2 manifeft 
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manifefl from the Compari^n of this 
and the preceeding Section with § 2. 
Exp. XLIX, that the Cohefion of this 
Humor will diminifh the Weight of 
any heavy Body immerfed in it, or 
promote its Sulpenfion therein, juft as 
much as if its Speci£c Gravity widi 
re^ed to Water, had been increafed 
almoil i of what it at prefent is, in 
its natural ftate. 

J 4. That ib great aD^ee of Co- 
hefion as the Vitreous Humor is pof- 
fefled of, above what is allotted to the 
Particles of Water, cannot be ^ven it 
with any Defign to retard the Motion 
of Light in its Pailage thro' this Me< 
dium, feems obvious from the Nature 
and Intent of Vifion ; and that the 
Rays do not meet with any Ob- 
fbudion on this Account, is demon-* 
ftrable from the Path which they de- 
fcribe by the Refra<9;ion of this Hu- 
mor, as has been already {hewn at 

T 4 § 6. 
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§ 6. Exp. LE But why a more per- 
feft Fluid, of equal Denfity and Re- 
fra^ve Power with the Vitreous Hu- 
mor, might not have been fubftituted 
in its Pkce, 16 a QuelHon not eafily 
refolved. To me the moft probable 
Reaibns for this Mechanifm feem to 
be thefe. Firfl, That had the Vi- 
treous been lefs Vifcous, the Cryftal- 
linc could not have remained in the 
feme Pofition, and with the . fame 
Steadinefs as at prefent. For either 
the Specific Gravity of this Fluid 
mud have been confiderably aug- 
mented, which we halve already fhewn 
at § 5. Exp. XLIX. inconfiftent with 
Vifion ; or the Ligamentum Ciliare 
muft have been formed with a much 
grea.ter Degree of Strength. But this 
Increafe of Strength in thefe Fibres 
would have been attended with an 
Inconvenience equally deftru<Stive %o 

Vifion with the fwrner. For upon 

every 
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every Contraction of die Lati^feuiduial > 
Fibres of this Mufcle, therC^fiila of 
the Cr3rftalline would indeed hate beoi 
drawn outwards, but then the Cornea 
mud havebeen drawn inwards, thecon- 
iequence of which Action would have 
been this, thatwhilft one was fitting 
the Organ for the View of near Objeds, 
the other was putting it in a State for 
feeing Itich as lay at a remote Diflance; 
Whereas by thus increaiing the Tena- 
city of the Vitreous Humor without 
augmenting its Denfity, the Re&adion 
of the Rays of Light is preferved 
equable aiid undifturbed, and die . 
Ligament a Ciliaria have ftrengtfa fuffi- 
ciefit tp extend (o thin and tepder a 
. Membrane as the Capllila of the Cry- 
stalline, without being capable of ex- 
erting any Force diat can poiTibly at 
die fame timie contract fo ftrong and 
thick a Tunic as the Cornea, into 
which thefe Fibres are likewife inferted. 

This 



••>. 
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This Vifcofity of the Vitreous Hu- 
mor feons alfb neceilary for prevent- 
ing that intefHofi Motion of its Par- 
ticles, which upon the Motion and 
Ch^uiges thereby made in the £y^ 
muft have been confequent to fo thin 
a Fhiid as Water, or the Aqueous 
Humor, and confequendy whatever 
Dire^on the Rays of Light have ac- 
quired by their Refradions in the 
Cryftalline, that muft be preferved 
without the leaft Alteration of their 
Courfe by any y^itation this Fluid 
can be expofed to from the ordinary 
Motions of the Animal, till they im- 
pinge on the Retina with that Ord«*, 
which is neceflary to diftin^t Vifion. 

Experiment LIII. 

§ I. In order to take the Dimen- 

lions of the Eye of an Ox, I placed 

it on a Horizontal Board, and applied 

three 
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three moveable Silk Threads, which 
were kept extended by fmdl Plum- 
mets, jb as to be exaidt Tangents to 
^e Arch of the Cornea, as well at 
each Canthus, as at the Vertex, then 
applying a very exa£fcly divided Scal^ 
I found that the Chord of the Cornea 
was equal to 1.05 of an Inch, the 
verfed Sine of this Chord to be 0.29, 
and confequently the Radius of the 
Cornea was equal to 0.620215 of an 
Inch. 

§ 2. I then carefully took off thft 
Cornea, and r^laced the Eye as bc^ 
fore, and found by applying one <^ 
the Threads as a Tangent to the Ver- 
tex of the Cryftalline, that the Diftance 
between this and the Vertex of the 
Cornea was 0.355 of an Inch. After- 
wards I took the Cryftalline out widi- 
out injuring its Figure, or dilplacing 

die Capfula, and then applying the 

Threads 
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Threads, to each Surface of this Hu- 
. mor, as was done before to die Arch 
of tiie G)mea, I found that the Chcvd 
of the Cryftalline was 0.74 of an Inch, 
and its' verfed Sine with relped: to the 
anteric^ Surface to be 0.189 of an 
Indi, and confequendy the Radius of 
this Surface was 0.45665 of the fame. 
In like manner the verfed Sine to the 
fame Chord with refpeft to the pofte- 
rior Surface of the Cryflalline I found 
to be equal to 0.266 of an Inch, and 
therefore the Radius to this Arch wiU 
be equal to 0.38845 of an Inch. 
Laftly, I found the Axis of the Cry- 
ftallin^ ^nd that of the whole Eye 
frcMn the Cornea to the Retina to be 
0.575. t'i-^ of ^^ Iiich refpedively. 

§ 3. Hence it appears from the Con- 
ftrudion diat an Ox*s Eye may fidy 
enough be reprefented by Figure II. 

in which ACB reprefents the Arch of 

the 
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the G)rnea, ^SB the Sclerotica, join- 
ing the Cornea in A and JB, Aa Ba 
the Uvea, aa the Aperture of Ae Pu- 
pil, id the anterior Surface of thfe 
Gaplula of the Gryftalline Humeri 
ses the pofterior Surfece of the fame 
Lens, tP' the Axis of the Vitreous Hu- 
naor, nd, nd the Ligamenta Ciliaria, 
and JRr the Expanfion of the Optic 
Nerve ON. 

§ 4. As the Diftance and Pofition 
of Objects befcMre the Eye admit of all 
pofHble Variation, it is plain, that the 
Focal Diflances of tiie Eye from die 
Cornea to the Retina, muft vary with 
die Multitude of Objeds prefenteid to 
it, and confequendy the Proportions 
laid down in the preceeding Sedions 
are not Hich, as are always permanent 
and immutable, but are rendefed fb 
far relative by tranfmitting the Images 

of exterior Jladiants, tiiat the Eye can 

fcarce 
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fcarce one Moment remain the fame 
in Situ as before. 

§ 5. Hence in all probability arofe 
that Error (b commonly met with in 
Optical and Anatomical writers, re- 
lating to the Cryftalline and Vitieotis 
Humors, mz* in afcribing a frequent 
Change dp Place to the one, and of 
Denfity to the other. Fcmt they per- 
ceiving a mutable Focus to be thus 
indifpenfably neceflixy, too eafily con- 
cluded, it muA be efleded by one or 
both <^ theie means. But this Solution 
will by no means hold gogd for the 
Ibllowii^ Reaibns : Firfi^ Whoever 
duly examines the Compat^ Figure 
and Texture of the %e, will find 
himfelf under a Neeeflity of con- 
;cluding, that no fuch Motion, as is 
above a£:ribed to the Cryftalline, can 
be performed by a Body of that Bulk, 
^thin Cavities fo exactly filled, as 

thofe 
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d}ofe of die Eye are. Secondly^ To 
procure, or fuppofe any Change in ^ 
the Vitreous or Aqueous Humors fixMn 
■a Compreflion how great ibever, 
amounts ahnofl to an Impoflibility, 
fince the Capfiila's in which ihey are 
included, are capable of an eafy Con^ 
tradion and Dilatation. Thirdfy, Be- 
cauie by the Hypothefis thefe Me- 
diumis mufl be fubjedl to finequent 
Change both of Figure arid Pofition ; 
and confequaitly dicir Particles would 
be in a peipetual undulating State. 
To convey therefore anydiftind Image 
l^ Rays tranfinitted thro' Mediums of 
equal Denfity with diefe Humors, and 
liable to thefe Accidents, is not only 
demonftrable from the Nature o£ 
Li^t and known Laws of RefradiGn 
impoffible to (ucceed, but is in Fa^ft 
confirmed by the Expmment of die 

Diving Bell, in which its great Irti- 

prover, 



us, ^hi • notwitMantog he - frith 
foiiie' bthers cnjoyM- sa ftifikaeiit 
Qaantit^t pf > Xi^t wjiq^. under W^- 
ter, by the help of a ftrong Con- 
vex Lens, ' fixed for the ' Reception 
of the Rays at the Head of the Ma- 
chine, whilft it remamed calm and 
ferene, yet whenever by any Acci- 
dent the fiiperincumbent Fluid was 
difturbed, or put in Agitation, the 
Rays {lifFered fb much in their Paffagc 
by fuch Irregular Refraftions, " as^o 
tJirow them into Confufion and DajS- 
nels. How vague then, and indetqr- 
minate muft the Focus of thofe Rays 
have been, whofe Refi-adtions were to 
be effeded by Mediums fubjeft to 
ten thoufand Accidefhts; and I make 
no doubt, that, had "the "Eyt htet^fo 
conftituted, np'on talkirig a Review IBf 
the fame Perfcns ^and Things, the 

Scene 
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ISoene would appear quite altered, and 
too often £}rce die Spe^tor to com- 
plain in the Langu^ of the Poet (/j), 

JMUUe bominum Sj>ecies^&Rerum difcobr Ufus. 

But as the Compreflion of the Vitreous 
Humor is fb generally infifled on by 
die Writers on this Subjed, tho* I was 
fully iatisfied from the Dilatability of 
the containing Parts, and the fhiall 
Force of die Mufcles applied, that 
it was altogether impoflible, it could 
be compreft into a Ids Space by their 
means, yet to put the matter beyond 
all Doubt, I made the following Ex- 
l^eriment. 

I put the Vitreous Humor of an 
px*s:Eye into a Syphon Hermedcally 
lealed at one End, then fixing the 
Condenier to the other, I compreft it 
with all the Force I was able to give, 

(«) PBK.a. Sat. V. 

U and 



and d^is )Vithout: ai>y m<»c E^fe^„t^ 
if I had applied the Force to Water, 
which ^ leveiy qd& kik>ws, Im n^t 






mor may be equally^ 'incompjN 
widi the abdve-rheriti<mfid, I 
affirm, biit this I am Cure of, tlut ii 
hundred timb the Strengdi of tm 
Muicles fiippoied to produce mm 
Change in it, woiM have no fucfc 

§ 6. Attodier verjr cohliderablife Vii- 
riation in die foregoing Diineni^ 
without which, Viilon iii inany cdte 
could not poffibly be obtained, atnkE 
from the ihufcular ^ructure of/tie 
Uvea BayAa\ in confequence of 
whidi, the Aperture of ^ Pu|»l'a« 
is iticreafed or diminiflied, accotdi^ 
as the Cdntracdbn is made {>y th^ 
flrait or drcular Fibres wHdicompoie 

tffis 



tiiis Membrane. Simple and obvious 
as this GMitnvance or changing the 
Orifice, ttirough which the Rays of 
Light were to be tranfmitted to the 
Ketina^r iiiay appear, yet has its prin- 
cipal Ufe and Defign been overlooked, 
and a n<EHtious one aicribed in its 
ftead, war. the Power of altering the 
Prcgefition of an Objedt upon the Re- 
tina, fb as to change its apparent 
Magnitude. But this EfFed is abfo- 
lutely jnconfiftent with the Mechan- 
ifin cmplc^ed in the Formation of the 
fupil. For the Magnitude of the 
I*i<9iir6 upcMi the Retina is longer, or 
ihorter in Proportion to the Angle 
made by the two Rays, which pro- 
ceed from the fixtremities of the Ob- 
jcct to the Eye. In every Contradion" 
Aqiefore of the Circular Fibres of the 
Uvea; thie Pupil will ftill remain the 

B^iis of each Cone of Rays, that can 

U 2 fall 
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Cones^ wM thereby' i ei^er^ &e:<'Ql)J^ 
mote Qr Ids bright, ^ but eaii^nevis 
change: the ^apparent Mag»itt«sfe df d 
^•ven Obje(ftj fii\ce that will Mbl^ 
in the reciprocal Ratio of its Dift&tidi 
from the.Eye, as well after, as' h^o^ 
the Contradlion of thc:Pupil. ■ •' »o 
§ 7, Having dius proved tiiat^diid 
apparent Dimenfions V of any ObjoiS 
are trafkfinitted to th&iSenfodaioiriwith 
the fame' Accuracy and "Bx^B^^^S^ 
however its light or &ightnefebei Jnr 
ereafed (H diminifl:^ l;ty !the ^j^bceal: 
State of the Pupil ; ffireiicaiihdtirlait: 
obiove uitdier hov(r;mi&mbi&> aLGoa^ 
ditiou e»6ry,Ammal,amd^pi«ic,,l«^ 
the Human,. ±ufl haT&laboiircid^ had 
the contraty Suppofition pt^v^Qed^ or 

the 



3$^. been, as tHi; ^9Smi^Q£ithp^vii^tli 

Fj^ py t&e n^g«^ unaYe^bk 1 1 and 

jiBcciTairy Ctoig^$ id tlaiU|A^i«iii^of 

th© Eye> ^:^<aui Ideas of! TfcingB and 

^Qtr Rdiadon^: tp^ each mhcti, m\a&. 

bare becx«3!ije h vague <aud ' indcter- 

s#iedj that we ought not to 'wondtr, 

|£,Wjat at one time appeared to a 

Spcj^ator, with all the Magnificence 

of a Palace, fhould afterwards , to tic 

feme..Peiibn from no other; Change, 

\&^'''^ more :contraded Pupil feem 

ifansnik into the fcanty Limits of a 

la^^^y Cottage : The natural axh 

{bquetice . of which would be, that 

Ending himfelf thus cxpofed. to per- 

pcdual Ddufsoii and UhGettainty:,, hc| 

^ooiild ofia£mB&At.a 166 Jkav ^ pror; 

i^bfid^ oand J being, 'iiiily:.d&i^Q£led> i -diat 

theUHsi^^^tpiiiticul^ 9eBf% woul4 

U 3 very 





J94 ^l^spammt^ }f^iqfkfv9a 

very probably:' ^a^t laA ^publifol^j^ t{ie 
T€^ and thenee comiUtvitp S^axfi h^- 
snorons Opinion, lik^ th^ of (^ 
Poets, the. ruling Piinctple of 41 ^ 
AGdaas^vtx. that, -. 

tiarra yixnt, >uii vdvra xitit, >uci «i&r« t} fut/jtr 
nivTet yif t^ iiJiyai cr< iv^ ytyf^ofo,. ] .^ 

§ 8. From the Striifture of the Eye 
itfelf, the manner in which it does, 
and muft a6t, if it an{wer the Ends of 
its Formation, as at lai^ delineated 
and explained above [a) we are fur- 
hifhcd with an undeniable Argument 
in Oppofition to the Sentiments of 
fome Philofophers who have aflerted 
the Rays of Light to be equally dif- 
• fiifed thro' the whole Syftem of Na- 
ture, not needTarily emitted from the 
. Sun, but always prefent in a conftant 
and invariable Quantity. A Dodrine 

(ji) Compare $ 5, 6, 7. Exp. LI. with § jr,6. 
pfececding. 

I fo 



t^ te)Vm l.a<kci^ Refefeofi, .and 
tlU ikanner in Which k isi^aafmitted 

taken any Notice of it heiKf had it 
not of late Years l)een (henuouny 
ei^ufed 2Xid defended by feveral ex- 
c^ent Writers, and in particular, by 
die Learned Boerhaave, in his Treatiie 
of Cbymiftry ; in whidj th^ Reader 
.finding many noble Truths, might the 
more eafily (wallow down Error, when 
di%ui&d Specie Vert. For if this Sup- 
pdilticii was tru^ aU that curious and 
^delicate Mechanifm, which we (q 
juflly admire in the Foraudon of the 
Eye, would ^ the two /(^lowing 
i^eafons anfwer no End or Furpoie. 

ftrfiy Since by die Hypothefis, the 
Rays of light are Jitde Corpufdes 
every-where floating in the vaft Re- 
^ons of Space ; wheneva: we fup^joie 

U 4 any 



ImptUs»l(^b)ntlie424<I^rQ^i Bobk^ 

o£iA^;<z(i/i9;'rFrmd^bc^infl^Dtf:dtaooii%- 
piopagatiid .loa all Sides and in. 4ill>t 
mamier- of Dke^ons, and Q(mle-< 
quendy the Rays of Lig^ determined 
after dbis nuanner, ccyuld neidier en^. 
tor the Aperture of the Pupil, nor i 
die Hole of a dark Chamber in ftraii . 
LilieS) as we are aflured fixmi thor' ; 
n^mner i. which V^n i, pcr&m^ 
they certainly muft, andfrcMai-the,lJfe ' 
of die Priihi diey really doi fBwtv: 

tlHs I>ir€<ftion or fpreadii^ of the B^ysi ' " 
of Li^ quaquioverfitm iipon the 
leafl: ImpuMe or Preffwie, tho*; if be 
an iniuperable Dii&ijifiy'^ yet it is;, 
not the joofy Inoon^eiicy^ ; which 
attends this.Hypotbefii |fit*^att0Q;tt^v? 

Secondly^ 



ilt 



.i>it»'H;.' 



oftbBi/^q \S9iat wdnM be fttt 
^ aBcjU&inre of} ily ^aiid pnv 

upon 'die RetMa; (wiuchrdsi 'pkced'in' 
a niach xlaikerTSkuaidDn/iir t^^ due 
Reeeption of ilich Imago, hima tlie 
darkeft l^oam contrived }sf human 
Art) is this, diat die fmaUdfl Hole a$ 
well as the greatdl woiild equally 
fcrve for the Bliiminadon of a whole 
Chamber, inafmuch as a ^gle Pen- 
cil of Rays, would, from the Nature 
of Preffiire communicated to luch 
Bodies, alter the Pdfition, and put in 
Motion all the reft, that were in a 
Room tho' of the largeft Size, of 
which we have a clear and undeni- 
able Inflance in the Propagation of 
Sound, corre^)tmding veyy exadly to 
the Motion Jut iLight, as laid down 
by theiforegoing Hypothefis. I m^ht 

ihew fevcral other Abfiirditiefe dedu- 

cible 



K^ 
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dbk frotn tim Scheme* but M ^faeyr 
all ^aw.iiom Expcnmsais, in lii^hicii. 
V]fi.o&>is ' tuA d&& Point in (^eftfon, 
bnt prduppo&d, tho Relation C3f diem 
would. ' be fordgn to 'iii5r prefetkt 
Parpde.' ^ 

■ ■ " 

Experiment LIV.> 

• ■ < .• 

$ I. Having placed the JBye of^ati 
Ox as in Exp.LIIL beneath a iioe 
Silk-Thtead .^ of an Inch diftant horn 
the Vertex of the Cornea, 1 iixoi 
others on the lower Edge of theffan£e 
Tunic, fb as to embrace it as aj^hinfiber. 
Hence I. found by hanging on Phun^- 
mets, that to raiie th6 Vertex of .the 
Cornea, till it became a Tangcait tt> 
the foremendoned Thread, the W^faft 
required muft 'be equal to 3 dunoeiy 
2 pennyweights, 9 grains. 

§ 2. This Force in the £3^6 vsE-Offi 

Ox muft therefore be exerted by the 

mu^ular 



P^tiitf-^a hoaaaliSicpsSbsitt, agg 



milicukr Ring of ttiie Ui^ea^'i^ ^sd& 
itstx^vfcred the End i)^opof^^fay Dr. 
yurinif^ ; but '^diedier lit be icapaitlib 

of exerting, fjich jai Forep ,i^th ^ 
^KaSi^ FaciHt^, . i^s . it imuft do, if ic 
be iuppofed the Cauie of this Alterd»- 
tion in die Figure of die Eye, on ac- 
count of its frequent and reiterated 
Adion, is^ a Point too difficult, I fi^ar, 
to be determined to an escaA Trudt, 
^e extrenie Tendem^ of tl)e Uvea, 
and die SmaJhie^ of the mufcnkr 
Subftance being too great Obftacles to 
be furmounted in die Way to it. Ifow- 
ever die foUowing Experiment will,. I 
hope, put diis Matter on £b gpod a 
£di<, as to render this Opinion, if 
not abfoluttiy certain, at leafl hi^y 
probable. 

(«) See Art 141, 142. in the t>lflertation on 
Vifiott at the £iul «f Dr. Jmfii&'s Optics. 

• . , ". ' ' ■ 

EXPE- 
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' '■ '.'•^■*.0 ^i' .'•^.^ .<■"*»* •■"'o3 iil 
Experiment LV. 

Qie^tii «U ^ Htimoils, I introduced 

JuoKElinie with the Cocnea a ]ong.£xidil 
Heedk, vpok which fixing a: v^ 
Hght Scale, I found by the Addftbd 
c^' Weights to it, that i of. an hsd^ 
and 2 3 Hundredths in Length of this 
muiculsu- King iq>arated from: tjm 
Cofnea^ and broke, when the Wi^^ 
issiduding that of the Scale was ^e^^ 
to 19 pennyweights, tho' iD.:\|bs^ 
ether Trials, I have known Au to 
ipilain above an ounce Troy, i, •.,, > 
§ 2, Nisw the Gir^umferenee of.^ 
whde mu^ular. Rlngi rX/ftiued ti> jb)5 
upon the Diagonal ,§<5Jate divided iiifel 
^ Inches j ; eqiial ii\ l^agji^.tp }t2>3 vQ^ 
thofe DivUions^ and therefpteiCO k^^ 

race and break the ydiQle Ring fgam 

it4 
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ks Connei^n with theCk»nea, the 
Weight muft nave been ^ual to 9 
oimbes^ xc ^AfWsx^ls^'M^Oie Ieai(. 
^ Ir^ioSinc^ ^therr the grekeft^ Coti-^ 
tcaAion^ied^i&iy fotsiiiln^ the C6t^ 
BJsaf tas #er> leanr front the pmceed^ 
in^ £3^eiimmt,^wds efSsfted by the 
BrdBire ; or Weight 6{ * 3 xiuncesj 2^ 
pdxay weights, 9 grains, it is^erident, 
diat khe muicuiar Ring of the Uvea 
is fumifhed with a iufficient Degi<66 
of; Strength to procure this Change 
^( Gonformation in the S^hendtyof 
the Cornea. 

' § 4. By this Gontradion of the 
Cornea, the Rays of Li^t which 
would TCiaain after their Refraction 
thr<y the AqiieotB Humor in a ftrong 
Dtgite' of Divergency, ^jr>. fuch as 
proceed ' froto very fmall Obje6s at 
foull > D^ancea, * are madd Co con- 
verge in a fpeedy and effectual. man- 



ner, 




ncr, fo as to' paint a- diftih£k:' Im 

i^poa the Retina fitid fiifficiedt 

fie End*' of Vifioii. ffcncc' yre' M 

enabled ih te&ify a Miftake eveti bf 

die h&ik AnatomiAs, in1b^(>duig dstife 

of th^ principal U(es c^'thc MiHclei 

allotced dm Organ t6 confif!^ in 

^ving fuch a Change to ^he wfanie 

CSobe of the Eye, and the Sj^etidty 

of iti Humors, as therdby to prddu<3b 

the preceedii^ "EffeQ:, For ft^pb*^' 

liog them capable of any fuch A^6ddki 

d)e Coniequence of it would be dl^' 

redly oppofite and conttadifto^ Id' 

di^t produced by die Procejfks CSHdres 

at die fame Moment of Time^' A 

Fauk too great to be committed Iby 

the ineat»sft Methamc^ and* daiuidt 

thcpefore be admitted- hifere. * 

§ 5. H^ce if an Ot^ed ^aced b^ 

f(»e a Human Eye be {o ekceedit^lj^ 

{mall and fubdle, as that in i»^ ;td 

make 



P^t of tie Aniixial S^#nj^ 3«3 
m^i iV ftfeend an Aoigk of one 

I^es.at wl^ yrc ^ an; Objo^ 

tt^Qps^ tp 3 or )^&, the Coniequence 

of[;tlu^ woulid be that the Divergency 

q£, the Kay^ would then be fo great, 

tj^ as fuch minute Objects would 

not be diicemed at all, fb even lar^ 

ones in the fame Situation would be 

%n with great Pain and Inaccuraqr. 

Tl^ limitation of Vifion in Man, is 

i& far fiom concluding any Impei^ 

f^o^prl^fidency^th/For^ 

tion .of his Eyey that k proves the 

direct ccmtfdnr. F<ar had it been 

foM*d: only for the . difccming rf 

Gj^p^ Pl^^d ;;^t fp ihiiall n Diftance ; 

not only many thi^t would have -been 

uf^Jefs) jta even'' dif^greeable and of- 

feafive to him j* would hayepeipetual- 

ly ||iFef<?ntcd thomfelves to his View, 

which 
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which hf the pfdent Structure gi»e 
him no I>ifturbancc, but the Sphere 
of Vifion would have been drcum- 
fcribed within fuch narrow Bounds 
with relpect to his Size, that he mi^ 
rather be faid to have groped than 
feen his Way, and could not with any 
Degree of Safety have moved much 
fader than that flu^ifh Infed a SnaS. 

§ 6.' Hence alio appeal^ the Con- 
ilruction and Ufe of the Micrc^o^ 
which by making the Diverging Rays. 
^11 after Refraction in a Directkxi 
nearly Parallel upon die Eye, the 
An^e, under which the Object is 
feen, becomes fb inlarged, that if its 
Magnitude was no more than die 
40000000000c. of a Cubical Inch, it may 
ilill be brought within the G)gnizanoe 
<rf" a Human Eye. 
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'THE Theory of Thyjic not frek 
"^ from Ohfcurity and Error I 

r^ff^Pf 'V^/T'^ ) Introduftion. 
The proper Remedy ajjigned r 

The Authofs Intent in thefoUaw\ 
ing Inquiry 

The Aorta defcendens taken from fever al young 
Animals^ its Specific Gravity in each different 
Species Exp. I. to Exp. V. Sect. J. Exp. IX. § 3 , 

The correfponding Veins ^ their Specific Gravities 

Exp. I. to Exp. V. §4. Exp. IX. ^4. 

Thefe compared Exp. I. II. IV. IX. § f. Exp. III. §4. 

The Aorta defcendens ineachofthepreceedinglnr 

' fiances J its Thicknefs Exp. V. § i , 2 . Exp. XL § i • 

The correfponding Veins their Thicknefs in each 
Animal Exp.V. § 1,2, 3. 

Thefe compared Exp. V. § 4, 

A Method laid down by which the Thipknefs of 
Animal Vejfels may be obtained with great 
ExaBnefs Exp. IV. § ult. 

The Texture of the Aorta in young -j 
Animals conftdered 1 , 

The Necefiity of fuch a StruBure to >Exp.V.§ f. 
the Continuance of Life to its ria* \ 
tural Period ^ 

The Texture of the Veins generally more compaH 
than that of the correfponding Arteries^ and 
why Exp.V. §6. 

An ObjeBion drawn from the Valves placed in 

X them 



"» » ^ ^ '*' ^^ ^"^ ^mm 'f <*< 



M?» tm/idkedl and jbe^ h he */ m Fane 

ji^toniiJSytBeir Mifiah in tbe ®^- 

ymitien of a Vein 
Suck a StruBure of the Feins Jl!^wn}ExpJV.§7^ 
inconjiftent i&ith the Life of the 
Animal 

The Aorta defc&ndens taken from f&veral old 

' AnifttalSy its Specific Gravity in each different 

Species Exp. VI. to Exp. IX. § 3 . Exp. X. § 3; 

The correfponding Veins ^ their Specific Gravities 

Exp.VI. toExp.XL$4• 
y^^ compared Exp. VI. to Exp. XL ^ f / 

The Aorta defcendenSj an Inch in lengthy taken 
from a very old Animal y what Weight it Jkf- 

' tainedatthein/iantofitskreakingExpXLXL^i. 

Its Thicknefs Exp. XLIV. § 7. 

The correfponding Vein an Inch in length tried ih 

* the fame manner Exp.XLIII>$2. 

Its Thicknefs Exp.XLViL4i. 

The prec ceding Articles relating to this After y 
am Vein tompared Exp.XLIIL §iji4. 

Xhe Arteries and Veins in old Animals^ how al- 
tered in their Specifit GraiHties and in their 

' Strengths^ from thop of the^ correfp09^ng 

Vtffels in young ones of the fanu Species 

Exp. VI. to Exp. XI. § «. Exp. XLIIIi 4 4. 

Intemperance and^^ehaucheries^n Thuth; pro* 

: duaive of the like Ckangei in the Animal 
Vepls, andmhy 'Ixp.XLIH.ffr 

^he "^FroporiioncftheFluidinthe Ca^yefthe 
^ Aorta defc^ndens in yoiiAg^Anmdts^' #^ the 

' cmtainingCoatifieathr^^effiVefy^^ 

^ ■^- The 
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xJ^offOf^d^cendenSy in old Animals of the fatne 
Species, to^fj^^^rtf^^eU^ 

Nutrition ho^fcffomei *fS?i^«^/4A\ \>^^ 
mat Body- \ "V- 

T^i^ Eeehknefsatd Tremrs obfifved 

\ in aid Jmmals to wMt- CfUfe 

yjchkfiy 4ming ;; 
The different ^ife&fes incident to /mng:.im4.!B^ 

xJkimals^witktkeir Con/equemesm>^k^.^4^9't 

©f, \LMs Nation relating to Nutrition enamped 

TheWraBict of rejeBing Ven^JeBion in the: 

%%>i^mpets vf old Terfonsy pewn to i^e often 

. i^tHfMakk md pernicious ExB. XI* § 8\ 

Gm^Um^ims truly habitmU v:hy limited to' ^ 

JBep^dj^ forty Tears Ex?.XL!ii;o, 

"tjdje S^vfty of the Convene ^ide of the Aortii^ 

\ dtfimdemy inAnimUs of different Ages and 

'^m^>,€0njWfd'withimt of the Conca^ or 

^epf^te^^Mae^f the fame VeffeU in each Am- 

.r pAiinfpe^iwly' > ^ / , Exp- XII. § 2,3. 

'the T^cmefsxofiaih^arf^:^^ Aorta defce^ 

dmt in^U the fof^ifpg inflames Exp.Xm»§ i. 

1^ .}D^ifrlu(kk StruBure ofthe.pppqfite Sides, of 

", \th£^ AfiTM )d0f^e^ens^ hai^ afU ^ej^y and ' 

VsTmhtefi^f^n Exp-Xll. $ ?,. jv5?^J*'XUI. § i, 3. 

Vh^ iAon$m d^c^idmffs^n^i^^^ letigtk^ Mhn 

^:\\ ' - X 2 from 
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jtn Inchini^ngth of the fame Artery^ V^^/^T 
•. to the forWe¥ in ThkkneP' "iind ^^^ 
^tit itfuflained at the time, of breahnjg 

Exp. XV. §2. 
The Thicknefs of the Aftef) m each'^Pta^ 

: Exp.xy. H. 

The Aorta dtftendens of a BoaY^ ^abo^e the Ori- 
gin of the Caliac Branches^ what Weight it 
JUftainedat its breaking Exp XVI. 5?.- 

An^ Inch in length of the fame Artery bet^d'em 
'the OrigihdftheEmulgenty and Itidc BrancheSy 

'" \j!)hatff^eight it bore at the Injiant ofbrealir^ 

Exp;xvn.§2. 

The Thicknefs of the j^rtery in each "Tart 

E3fcp.xVh;;§4. 

The Strength and Thicknefs of equal ^ortioifs 
€f the Aorta defcendenSy indifferent ^urts of 
ity jcoinparM Exp.XV.XVjI. §4. 

The fuperior l^enfity and Thicknefs in the Cbpr 
vex "Tart of the Aorta defcendenSy abovt liuhat 
is found in the Concave or oppofite V^rt of 
the fame Artery y fatfely imputed to thi 'Effeii 
ofAge^ and the continued tmpulfe of the Fluid 

nponit: ' - Bxp;XVri. §y. 

The Redfon and Necefftty of tMs^^Mechanlpn in 
the Aorta difcendens conjidere'd Exp^.XVir. ^^ 

AnatofnifiSy Weir Corn^lujions on the Stne^fh 
of Arterial Veffels Jhe'Wh cmrdry to J^By 
and inconf^ient imth thi IjaHjs of Ammal 
Circulation . * '' ■• ' Exp^ Xyj:f;J 6. 

ye 



X^rMecifc^ Grav'0 Af tk^.^rfa^ defc^niens in 
. -^ Ram near the Origin of the Emulgent -^r- 
J,.|rt-«J ■■:. -..,,>,■/ :,\-.V-,^E'XP,XVlli.;Ji3. 
Xk^^.^ei^hlrf^uiteti.-.toyeaji an inch length cf 
-it. , . ... V ; .V ExP.XX.§2. 

hs thickfiefs Exp.XXVI. $ i. 

TheS^cific Gravity: of the cortifponding Vein 

eW.xviii.H-: 

The Weight, required to break an Inch length 
of it , Exp. XXI. §2. 

Its Thifhtefs Exp XXXII. §i. 

Th^ preceedingArficles relating to this Artery and 
',, Vein compared Exp.XVIH.§ 3,4. Exp.XXXU.§ 3 ' 
7he Capacities of this Artery and Vein, each art 

. Ivch in length, compared Exp. XXVIII. § 7. 
.IChf. Specific Gravity of the Aorta defcendens in 

, -aK^m near the Origin of the Iliac Arteries 
J, . , Exp.XIX.^^; 

"j^be - Weight required to break an Inch length 

: ^pf^it ■ Exp.XXIV. §2". . 

hsiXhicknefs ^ " " }j. 

■Xhe Specif C- Gravity of the c, ein 

'■• /■,'> .■... 54- 

•XheJ^pight r?qmr?dto break m fit 

v.. .\ ..■•■' : - ■•■■]■•■' . ■ ■ - 5^- 

^i/e>prfceedif^ Articles re latin ery 

■_fJ^4^Vem,co^at^ , .J ,4, 

T^^ fftpofjties (fthts^rtfrj and Vein compared 

avU^.^ ' v^' V, .}\^'.. ■; .„Exp.XXVIU.§7. 

^tf ^ac M.rajJfh qf the foregoing Artery in a 
A w^W> ''^'i^h^ -whqt .Weight ,ffi^wprejfed at the 

. Imfint^f^tsireaking ' 'Hxp.XXV.'§2. 

:MTh:cknefs Exp.XXVI'.^ i. 

X- 3 Tke 
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.7;;^ 'jifecee4ing '^'r(fc(e^' retamgW this' )ii^ery 

] \an4 f^fitji f^mparik ^' E"xt*:1CXVIff;'f r, d. 

.Xkep^a^4cUies of this. Artery and Vehif each an 

. j;mh m ien^ihy'co'mpared •' E^. 3qCVHr. f r. 

TJ&^ Strength of the Aorta, lit the Origin of the 

' \M,mulgent jirt^ries, compared with that be- 

■ longing the fime Vejfelbf ec[uat Afed, at the 

Origin of the Iliacs ExPrXXIV; ^^,4. 

The ThickneJ} of thejh Portions' and their 

Strength compared Exp. XXVL' $4. 

The Strength of the Iliac Artery, Compared is»ah 

that belonging a Portion of the Trunk k ar&fe 
-'> ^om, <f equal Area ExP.XXV.64. 

The Thiekneft of thefe ' Tortus arid JtBeir 

Strength compared Exp. X!XVJ. § f . 

The Strength tn the Aorta at the Origin of the 

EmulgentSy compared with thai Mofigittg a 

Portion of eqital Area atidThidknefspf the 

Jdme Artery', at the Origin ofthe-Itia^%^ and 
'I ' of the Iliac Branch, refpetii'Ufty J^jcpi^XXVL |" y. 

■•" V . ■ -^ '; 'k E^p. t3cVl. § f. 

[The Capacity of an Inch in Mgth '^^^h^'s/^orta, 

ij.atjhe Origin pf the Ens^^mPi,'\»^ared 

[ With thai of an Inch W Jhtgthy'dfph^J^me 

' Fefel, atth^Origm>fmmm^'amfthe 

' ' Iliac' BrdmhlreJpeBiiiely . 'Eb. "sm . § 6. 

The Capacity ^f an Ihch. }ri ien^h^dfthi Mrta 

; ; "41 the Origmifthelliac'^^'cmn^^ that 

. 'fifi^t 'ma^ length of the'Smith^'B^vt!^ . § 6. 



^ Nr i?i ^ ^. 

Tbn frppffrti^ iff fie F/M mthe C^vip aftbe 
AoTta.at the Origin of the ^Emukekts',' t(l' its. 
containing, (^eat 

the freportim ofthe,FM4. f 

Aprta, at, the, Origin oft'h t 

The TmfTtion of the &' ^ 

t^e lllaf; Jittery to it f 

. Thefe Treportions com/tared 
TheStruaureoftheAbrtaana 
) the Branches thence arijing ^ 

^ cojifidered : ^ 

In'what remarkably different , ^,- 

.fheReafm andMeceffityofthis 
l^fiff^r^ntMechanifm JExP.XSP/f. §5. 

vThe increafe of Capacity m the 
, , BrajKhes at every 1)ivifon 
, sf the trunk, jbewn indifpen- 
•>• i^fy necejfaryt both to the 
.;, Life and Stru0are of the 
\. . Amytal / 

• thf Sfrerfgth fifthe Verta cava, at'the Origin 
{of-theEmu^ent Veins ^ compared with that 
fieiongin^ the fame Vijfel oj t 

s ,-. the Origin bf the lUacs \, E: L 

-the Strength ef the Iliac tfeh ^ 

th0 i/e^^ing the Vena eavk f 

r. ' ^ efffutl 4rea . , ; .^ E> 

the remax^ke^kh Stru^we of the r 

. ...;-, , tkf Origin ^f the Bmilgenf ) o 

:, jtf^p^acJiyMndthuUtieft? 
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ItsrJ^/jifknefs.^ « ' ; - : \^ Elcp. XXXIL i li 
T/je Spectre ^rM)itjf §f tke corre [ponding Vein 

ThjS Weight required /^ bte^k an IndjJeif it 

Itspjicknefs Exp.XXXIL^h 

The precceding Articles relating^ to this Artery ^ 

and Vein compared Exp. XXIII. ^.3 ^'4^ 

The Specijic Gravity of the Aorta defceruiem 

in >an Ewe^ near the Origin of the llkks 

Exp.XIX/i^.5i 
Th4: Specif c Gravity of the correfpi>ndif^-Vem^^ ^ 

. Exp*XIX^44 
Th^ Aorta defcendens in an Ewcj near thk Ori^ 

gin of the lliaesj an Inch in lengths what 

fVeight it fu(tained en breaking Exp.XXlX.^ 3l " 

The^ Iliac Branch of the for ("going Arttry t$ied 
in the' fame manner - Exp-XJQC.:^^- 

The Strength of tkefe compared in equal Areas 

.:•. ..^'/ ^^ 0.\£xf;XXX^fj]4^>'^: 

The Xhkknefsof the Iliac Arf^ry in, an £im 
. ; :,,i Exp.XXXiL^fi 

The ., Th/cknefs iff^ the, XQn^fpondin^^^tm-^l 

The Weight required to^ breAk aulpfh^length^of 
the Iliac Vem Exp. XXXIW^.bV^ 

: The 



\ 
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^mumjis^tia^^^^ mrhf^ffkH^ of 

^he^ Speitjid Gritvities of the Aorta defitndms;,^ 
near tht: Origin^ ^f thih ^»^lf . dad if tke^ 
U'me. AfteriA in a Male A^iimal^ comoared 
with thoje of the like Vejfels in^)i rHnkle 

Exp.xvdLKix. j?; 

T*hA Sptcific Gtan)ities of the l^ena cava^ near 
tbeBmdgent avd liiatVeimina MateAni- 
mdlf tomparedwith thofe of the like Veins in 
the Female Exp. XVIII. XlX. §4: 

The^ifference in the ^enfitiifs between the 
Atterial'Veffels in a Male and a Female, much 
mor^ vonfiderable than 'what fuhftfls between 
the ^enjities of the Veins ^ in the two Arii^ 
mals Exp. XIX. § 6^, 7. 

Tht.Strength oftheAortay at the Origin of the 
Emulgent ^Arteries in a Male^ compared with 
that belonging the like Vejfei of equal Area if 
ity sin the Female *Ex3P. XXII. §3r4l 

The Strength of the Aorta at the Origin of the ,, 
IUac Att^ies. in a M ale y compared with' 
th4t Mlimgir^ the like Vejfel in the FemMe ^ 
. -: •vo >'- V. .-.- • Exp.XXlX:§3;4.''' 

7he.^trerigiloofxhi Iliac Artery in a Male, cMm- , 
pmid mith tJ^^Afof the lih ' Vejfel ii ft 'thy' ' 
Feindle '' ' tx i Exp.' XXX. §. f , 6. , , . 

TheShen^thof the Aorta belbw the Evmlgmti 
an4 df the lirot Arteries in a Female y com-^^^ 
P^tki^y<Ji>itilm thanthe ^ffhtlaf ones ^n the ' ' 
Male^A<y:^ B^p/XXX.f;: 

^ \l: The 
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\\\ ;gevt^ md.ofMelHac Afierks in 4 Female^ 
<i> f(M$atiSiv^ Urgtr than the jmilof V^els 
::mskiMak . .: Exp.XXX. ^T 

STA? Reafin pf, this difieriwt'\ 

., SfruBuTt cimjiderM ttnit^ vwjc« 

lis Ufifuhefs.M Jh6 Stat^fifi^^'^^ 

Trmumcy t4^ the Femak, X . 
The ^TjOpHrtmu of the Flmd.cmtaiwd in the 
^ . Cawtj ef, the jiarta, of. 4he^^ Ori^n^ af fke 
s.: Emt/lgent Afttriesy and at the Or^m j^ the 

lUacs in a Mak^ to their tefpe&iveCiHas^ 

catnfarei with the Tropf^tims behngp^^ the 

\. ; Uke Veffels in a Female Exp. X3Qaiv § 2. 

The Bulk af the Arterial Coats in a J^envley 

-•: ^ ivitb refpeS to their ordinal Trwftfc,? 4^e%r 

, ; warly the Jitme Proportion as thofe^ Ma t^de 

dot^theUhV^el Exp,XKXfl*.§5. 

^ke Reafon arid tjfe of this Meehamfm-^twn 

Exp.XXXil. §6. 

The Str^n^h of the Vena cava near thiF^^id' 
gents in a Male^ compared with thatji^j/mg- 
ing the like V^elin the israwi/f 5xp.XXIIL.§l5 >«. 

T[he Vena cava md Iliac Vem^ mth reiaitom to 
thein coftrefj^onding Arteries^ fiewi^^taS^ fu- 
ferioT in strength in a F^mak^ Mt^ 
Veins in a MaUy ^mith refirenm\\to\the 
Strength, of their correj^ndivg /, Arferies 

. . vEwvXp:i.tJ5B^ 

The different ^esiture of the , ^SoMs^^m^Male 
Animals^ frefm th^fe. ofFeflfalesv.f^o^lfred 

-, » ■ . » ^.- — '-rv « t " *N 
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The Klaf>ad^f of the Vena cava o^^iteAs^^nnd 

defeendensy "WU^^re^f^Sf-U ifsf^^ 
, length of (ikir coTref^diing<Afttrmtn a 
"^Matej compaibd^HhtheCM^Mtf^fihei^ 
Vejfeb in a femak^^th rejpeti t» their cot- 

'^ke^tapA^ty 6f tht Vend cdva near thrEmul- 

'MgefnfSyjmd if the lime Feh^ t^ith reffe& to 

: ^ "^^^s4t^ ^f dm Hfudl length af their correfjmding 

■^ J^fteries in a Male, compared mth the Capa- 

Ickfoftheiike Veins in a Female^ with rtffeEi 

-^^t^thfir c&rre/p&ndmg Arteries £xp JCXX3LII. § y. 

'^ffJSr Ci^deity /f the Aorta defcendens^ with re- 

'^^^'^fpgi^'^t&fhat ofdn equal let^thofthe Jbrta 

I kajfetidlns in a Malcy compared with the 

^^^^€4^ like Vfjfels in a^ tem^e 

^ c f J A /. : Exp. XXXIIL § 6. 

^^^h^Wrifoftions 4>f the Fluid; contained in tke^ 

^mity of the Aorta afcendens and defcmdfnsy 

io their re fpeBme Coats in a Male, compared 

<"• mUhthofe heknging the like Vejfels in the 

- Fi^mak \ / - v.Exp.XXXIiL§8. 

^het^rwla^mti^tke Blood rn-Femaies jits com- 

* paHatkie Skwnepfmth ngdrdto that in Male s^ 

'r& ^hap^Gmf^, omn^ Exp, XXXIIL § t o^ 1 2 . 

Whe^MiffertM^Troportion, which the Capacities 

<^^^fnheVmSy ^Uh rejpifi ii^ t hat of their thr- 

i^y^i^e^^^^ Star imF/^maiesito that of 

* I tMUke i^^els in Males y fbewn to be highly 

ufeftd and necejfary I.xp. XXXlII. §12. 

T>r. 



•A 



« i 



.V 



1^ i# i9 i^ i 



^ \w ' ( ^"^ \ ' ' ^* i * •3f '^^» Job \\ 

" ^ ^en^Se:tety Jbewn to be no lefs trueinBruifiS 

^-- . ^^<^:^:^^^'^ ^'^ ^'-^^^'^flkkMApfiV. 

- Veffdsy hriSi' d^^^ w)th a tmall Xncfe)^^ 

- &fthek^iamet€rf . Exi?, pailfV^^^^^ 
The rreat Siref^th of,theArtj^ie,s fj^Jth^je- 
:^fpettto we^reJfuTeofihe^^^luids, uppnjth^ 
* tts '£riat Ufe and Advantage to \he ijfe find 
^-Baftl; of the Jnimd Exp. XXXtf. 1 1 i. 
T)5^ Inconveniences-, which nmuld attend a 

weaker Struifiire of the Yeffels^ cor^^t^ed 
:• >• Exp.XXXII..ii2,j5- 

IPevers^ why fo'tnetimes of Service to the Conft'h 
: tution . ExPtXXX^^j^;^^* 

Spring Fevers and IntermitteniSy their ^ower 
^^ to remove ObfiruSlions^ and promote the 

Growth of young Animals y when pj^hf^ 

Exp,XXXII^6^7. 
The Splenic Artery an Inch in lengthy takiikfi^m 

^ a human Body^ what Weigl^t it fufta\ne4:at 
: the Tnjf ant 01 its breaking Exp. 3i!:XXiy-^ 2. 
The torrefponding Vein an Inch in lengthy what 

Weight itfujiainedonbre^kimliy^,:^^ 
The Capacity tif the Splenic \Art try an Lick in 

■lenjh ' ,''. - ; . -^^ '•' -^'^Sy^tm^' 
The Capacity of the .corref^nding Vein Qf^gqu^ 

■length. ' ' ■ v., .' ". ;,'.\'.?xp^'XX^y;.|2' 

Thepreceeding;Afiicbsifeldting fo thisArtery^d 

■Vein/omparedt^'Xt^.^il^:^^^ §6. 

The 
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IThe Splenic ArUr^k, ^anAlJk 




^itknefi , '' ^., ;'^ *; " V ^ -^ •. '1^^-. -^'^feifr • 1*1 
jT^V pnceifdin^AritcU^ tehung ioftbiyJirtf^ 

' am Vein compared iw{p. 3bCXVJfL<f 2. 

The Strength of i he Splenic Arteryr competed 

^ h^iih that helongingother Arteries in the ff^ 
Animal^ ndt preparatory ta any SecretfVff 
•' : Exp. XXXIV. 1 3,4- ExpXXXyi;!^^ 
The Texture of the Splenic Artery j compared 

' 'Wiihthdt of the Aorta in the fame Anipm( 

: - ' Exp.XLt;$p. 

The f^oportidn] of the Fluid in the Cavity gf 

^ the splenic Artery to its containing \!oat 

^;^ : Exp.xL/^3. 

T^e proportion of the Fluid in thh Splenic Artery 

^0 its containing Coat ^ compared^ith the^rpi 

^^ portions y which the Flims in other Arteries ^ 

^of^tte fame Animal^ not preparatory to any 

tietretion^ bear to their ^ rejpe£irve ' Coa^s 

'-" •;;^' ■ r :V':\"''^^ _./;.-.exp.xlj3. 

The Strength cf^eSplevkJ^m compared (with 
' ' ihkt of a common keduCiory Vein in the fame 
- Atumat \\ \ Ekp. XXXVII. $ 3 , 4.^ 

Thf Cap dcity\off he Splenic Veiny with relation to 
' thdt of]an eifudl Itngth of its cor/efpondingArte* 
■ &yfo.r^paredwtth that of a cammon ReduSiorj 



« 1 



I.>CN [DOEWX.! 

The Bulknf the Solids M tirrSpkMmJf^n^^v^ 

'^^mfOTBd^witk: the -BMfk .^ tke i^ids>}^^^ 
xtommmi R^^&tijsyJ^eht^iTi^t^ 

The Emu^eni Jhrtery takm frcm ^ R^mi^^^rnhh 
what Weight comprejfed at the If^saniofits 
breaking ExpXXXVHI.^i. 

hiThicknefs - % \E»f. X5L^i. 

The ^erreffondifig Veint ^^lAat Weight itfi^til^^ 
edi '^hen Air pajfed freely thrd its CpMs 

Exp. XXXIX;. §^^i.> 

Its Thicknefs - ExF.^Xt>-$jf. 

Thi preeeeding Articles relating to this Artery 
and Vein con^^ed Exp.X^tXlXi^l,^. 

The Emulge$a Artery takerk front a^e^fy iis^h 

V what IFeight eompreffedat the ttrnt^^^^ 
ing ' Exp.XLV. §2. 

ItsThicknefs - E»p. XLWD$.ir 

The cortefp&ndingVeinwith ^ka$ Weigta^^- 

V freffei atthe Inftnnt ef in permiw)^ Air 
freely toe fcaMthrd its€oatii Eicp.JOL^:^^^. 

ItsThicknefs v^ ^ '^^ Etp.XL¥Ii:»f i.' 

The preceedif^ Arficlfs relMing t9^ this. Artery 

and Vein coMpated^ • -^ ; Esap..XLVK§ ^5^. 

The Strength of the EmlgeW^Aruth «ii«stenr^ 

with th^t bekmgif^ othir Arte^ke^ j^ the 

fame- A^mak -nM^ denned ^^f(>r.^ Secwfi^n 

Exp. XXXVIIL $ 4* <5. Exp. XLV. § }, 4- 

The 



i.xn3d:ie>ixj 

Ti»^^Prvp0r^kn^4ff^ Fluid miise^Cinxfy ijf^ 
£mMt^iSJhtaj to its containing Coat in dif- 
'hunt Animals Exf: XL. § .i^3Ex«:^XLVlIL §i^ 

The\^lk nf^ the Sa^sin the Em^ffiit JH&ry^ 
\ Wffh reJ^B to the Quantity ^.rhid thef^ 

\^(Otier ^terits of the fame jdnimdl notttejiimd 
fm Siicnthn^ with ref^e^tb^he^^mti^ of 
\Fluid\aSlie,don\ifx thefey inet^l'^Jafingihs tof\ 
the \fwmer - . -JExi^-XL. 4^. 

The Strength of ibe Emulgent Vein^ i^omffoited 
miththat of a common ReduSiory P^em not 
^efiined to convey the Blood from any. iKerri- 
\^Ty Organ Exp. XVI, fj. 

The Strength of the Emulgent Vein with re- 
ffied to the Strength of its correJponMng Afr 
Perf>, compared with the Strength of other 
J^eins not deftined to return the Blood from 
yomy Secretory Organ^ with relation to tMe: 
Strength of trnir correffwding Arteries 

Exp. XXXIX. $5. 

ThtC^pacity of the Emulgent Vein^ in different 

Animals^ compared ^tpith that hknging M 

imid Length of the correfpottding Artery in 

eachrefpemvely Exp.XXXIX. §7;Exp.XLVi. ^9: 

TheCapaeity of the Emulgent Vein ^mtb refpeB. 

. to that of ark equal Length of. its correjpond^^ 

ingffArtery.r compared with th^e belonging 

V tmmmi ReikLB.ory Veins in. the fame AnimaU 
^iib relation t(ythe Capacities of their corre- 

V [ponding Arterkilexe.' XXIX. §7*ExPv XLyi^$p. 
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IN D E X. 

T^be Sulk iff tke Solids in tke Enml^ent Vein of 
different Animals with refpeH to tk e ^antity 
of Fluid contained in their refpe^ive Cavi- 
tiesy compared with the Bulk of the Solids of 
comtnm Redu^ory Veins in eachy with rela- 
tion to the Quantity of Fluid contained in 
an equal Length of thefe Veins refpe^trveiy 

ExP.XL §4. E^pXLVII. §s. 
2)r- KcilV EJiimation of the J^antity of Blood 

in anr Animal Body conjidtred Exp. XL. § f* 
T^he Animal Body^ its Structure not to be after- 

tained without a great Variety of Experiments 

Exp. XL. ^ f . 
Animal Secretions impojpble to be ever folved 

by any general Hypothejis Exp. XL. § 6. 

The ^ia ^^^ater taken from afmall T>ogy what 
' Weight a Tart of it Jujlained at the Inftant 

of its breaking Exp. XXXII. §13- 

ItsThicknefs Exp. XXXII. § 1 3* 

The Tericardiiith in the fame Animal j with what 

We'ght art equal Tart of it^ was comprejjed at 

the infiant of its breaking Exp. XXXII. § 14. 
ItsThicknefs Exp. XXXII. $ 14. 

*rhefe c.tnpared Exp. XXXII. § 14. 

T^he Strength oftlce Tia Mater and Ter tear dium^ 

compared with that belonging aTortion of the 

Aorta of the fame Animal • Exp XLIV. § 7- 
The miferable State of the Animal haJ the Solids 

been formed more Ux and^ssueak Exp.XXXII.§i 2. 
^iforders in the membranous Tarts^ why attend- 

ed with the mof I acute Tarns Exp XLIV. § 8. 

The 
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J^ }^ w t^ ± 

The S^nfdtianpf fain; where UkV^aHsfn^}^^ 
0,efa Terfofts m afeBed w^h^ke J^ 
fif disrsy why Jp very di^ret^^l^^ 

^^ffia/es of the fame kind in different Tetfvns^ 
why much eafier removed in fome than others 

The Vem^oxtjf^ an Inch in liength, taken from 
different Aniimls^ V^ith what ^eighP com- 
fteffedy fit t)be infiant Air ejcaped through its 
Ctiats Exp.XLI. §. 2\Exp. XLIV ..§ >. 

its ^Thicknefs in mb Animal Exp.XUV. 4/- 

E.xp.XLVlL § 4. 

Jts Strength in eachy compared wft^ thftt Me* 

itm^ing the Vma.Ca'Oa^ the Splenic ^ and 

JSmtiJjsfnt Veins in equal Areas y refpe^ively 

' ExP,XU.§j,4v7>8- Exp.XLlV.if/S. 

The Texture of the Vena Tort a in eachy com- 

fdred with that of the Aorta defcendens in thf 

fame Animal Exp.XLL § p. Exp. XLlV.x^/. 

AnatoniifiSy their Error in making hafly Canctu- 

fmsm the Animal StruBure ' E xp . XLL § i p. 

<Theihim^ ar^ VeffeU in general pro- 

poftimally mrnh fironger than others y that 

ate far Juperior in Capacity and Thickn^fs 

' . ' ' Exp.XLI. §10. 

The Stnnph i^ the Plena Tort a in different 

Animals y compared with that belonging , the 

A&Ha of eq^i Area in the fame refpe&ively 

ExF.-XLI. § f, 6. Exp. XLIV. § 3, 4. 

'^be^foportim of the Fluid in the Cavity of the 

Vena Tort a in different Animals ^ to the refpe- 

ifive containing Coat in each Exp, XLVII. § 4. 

Y The 



1/ N D E X. 

The Bulk and Strength of the SdUds of the Vena 

' ^orta in different Animals y with relation to 

the Fhid fr ope I led by them, compared with 

' the Bulk and Strength of the Sohds in fever al 

^^ Arterie's and Veins , with relation to the Fluid 
propelled hf thefe, in each Animal^ refpe^ively 

^ Exp. XLVII. § f . 

The more remote Branches of the Arteries , their 
State examined Exp. XLVII. § 6. 

Their Strength in Proportion to their Bulk, 
greater than that of the Trunks they are de- 
rived from, and why Ibid. 

An increafed Troportiim of Strength in the Arte- 
rial Coats at every T)iviJion of the Trunkyjhewn 
requijite to the nature of Animal Secretion Ibid. 

Shewn agreeable to the Texture of the Secretory 
Organs Ibid. 

The Arteries preparatory to Secretion, different 
from thofe not dejlined to any fuch Office, and 
why Ibid. 

The different Mechanifm in the Arteries prepa- 
ratory to Secretion, Jhewn neceffary to the due 
Separation of the Fluid, of whatever kind 
it be • Ibid. 

The Veins dejlined to convey the Blood back 
from any Secretory Organ, different from com- 
mon ReduBory Veins, and why Ibid. 

The Texture of thefe Veins in the Gland €ikd at 
their Union with the Artery, why probably 
very different from what they appear out of it 

Ibid. 

Accidental 



I N < U E X.: 

Accidental Hurts 'pervertifigthi. Stru^uri nftkei 
Gland alone y why attended wit I? fuch ill Can- 
fequences Exp. XLVII, ^ 6. 

When capable of being prevented^ IWd. 

The Animal Secretions ^ by what Contrivance , 
produced intheir due ^antity and SiuaUtyXbld. 

How changed from their natural State by aniri- 
creafed or diminijhed Circulation of the Blood 

Ibid. 

An Obje6iion drawn from the Valves placed in 
fuch Veins as return the Blood from the Se- 
cretory Organ, fated Ibid. 

This Objection confidered at large, and the true 
Ufe of the Valves in the Redu£iory Veins of 
the Secretory Organs afcertained Ibid, 

The Ufe of the Valves in fuch Veins as lie very 
remote from the Secretory Organs, and in the 
Lymphatics, explained and compared with 
the farmer . Ibid,. 

The Ufe afcribed to them by fever al Anatomijis 
falfe, and why Ibid; 

^particularities relating to the Strudure of the 
Vena Tort a hitherto unobferved by any Writers 

Ibid. 

The Reafon and NeceJJlty of this Mechanifm in 
the Vena Porta for the reparation oft he Bile 

. . Ibid. 

The Vena Tort a deftitute of Valves, and why 
neceffarily fo ibid. 

The Vein returning the Bloctd back to the Heart 
after the Separation of the Bile, its Stru6fure 
particularly conftdered Ibid, 

X 2 In 



INDEX. 

Inisuhat differ mt from the ReduBolr^ Veins Bf 
other Secretary Organs ixp,. XLVIL ^ 6. 

Tihe great Ufe of this different Mechanifmjbewn 

^ ibid. 

ObJiruBians irt the Abdominal Gldhds wheHy and 
by what Methods curable Exp. XLVII. ^ j. 

When rendered incurable by the fame means 

; Eip.xLxn.^7. 

The Specific Gravity of the Cryftalline Humors 

taken from the Eyes of ah Ox Exp: XLVIII. § |, 

The Specific Gravity of the Nuclei vf the fdme 

Humors Exp. XLVilL § 6. 

The Specific Gravity of the Capfuta itkludihg tht 

Crjfialline Humdrs Exp. XLVIII. ^ 7. 

Thefe Particulars compared £*!>. XLVIII; § 6, 7. 

. The "Denfity of the Cryftdlii^ Huhoh, hdpfar 

. abfolutely neceffhry to Vifion Exp. XLVIH. § 8. 

Glafs fubftituted by Opttcld Writers fht the 

' Cryftalline Humor y why very in^roperly 

' * Exp.XLVtII.§p. 
The great Ineoniality both in the ^Thnfity hnd 
Confijience of the Cryftalline rteceffury to Vifiony 
and why Exp:XLVIU. $ 10. 

The Vitreous Humor from an Ox's Eye^ its Spe- 
. cific Gravity Exp.XLIX.§2. 

The Cohafiofi of its ^articles ekarnmed 

Exp.Ln.^i,2. 

Thefe compared Exp. Lll. § 3 . 

The- Vitreous and Cryftalline HutHors, their Spe- 

'- • eificiyravities tompared Exp.XLlX.^j. 

The f^treoUs Humor y its Tyenfity dnd"^ Situation 

iteceffary tQ promotel theABim of the other 

Mediums 



I N D. E,-X.; 

MeHtmijiimd iMi it, iKK^^ti^:^' tjmift 
Sefmliiott ieth of limii>gtifetl,.«0fIetenge- 

The Cohajim of its "Partklgs *rf iraeitdtd to 
TitAfd the Motion of Ligh 

To what Ufes it mofi probably fet 

Tie Refraifive Towers of th 

Jialline^ and Vitreous Humon 

their ^Dtnfities afiertained 
The Cirned its Specific Gravity 

thatiftheCapfuUofthtCTyj 

the fame Animul 
The Cornea^ with what height 

Air puffed thro' iti Coats 
Its Tbiclaiefs 
The Catfula of the Cryflaili), 

Ifi^ght it fu/hunedM the in 

ing 
Its Thicknefs 
The precevait^ Articles retatin 

braties coitipared 
The Mechanifm of thefe Men 

iiecejfkry and conducive to / 

The Retina, its Thicknefs 
AComparifon of this with th 

hranes in the Eye 
Its enetreme Thirmers fhewn abfi 

Vifm 
The Foundation of all Ideas « 

^whatjlrifily andfolely deft 



IN D E X. 

Optical Writers their Mijlake in affigning the 
efficient Caufe of Vifion Exp. LI. § f . 

The Retina^ its Concave Spheroidical Figure not 
owing to the Form of the Eye it f elf but gi^en 
it by T^ejign Exp. LI. § 6. 

This Figure damonjirated to be the beji poffible 

Exp. LL $ 6. 

The Camera obfcura^ how far inferior in the 

Images reprefinted by it, to thofe delineated 

on the Qurvilineal Surface of the Retina 

Exp.LL^// 
The T^imenfwns of an Ox^s Eye, and the feve-- 
ral component Tarts accurately taken lE.xv.lMl. 

§1,2. 

The fame conJiruSted and delineated Exp. LIIL § 3 . 
To what Variations necejfarilyfubjedi Exp.LIIL§4. 
Optical and Anatomical Writers^ their Mijlake 

in afcr thing a Variation of T lace to the Cryjial- 

line, and ^T>enjtty to the Vitreous Exp.LIIL§4. 
Such Variations Jbewn inconfjlent with the 

StruBure of the Eye^ and contrary to Fa£{ 

Exp. LIIL § f . 
The Tupil, its T)imenJions variable, and why 

Exp. LIIL §6. 
Not intended to affe6t the apparent Magnitude 

of an Obje£l Exp. LIIL § 6. 

The miferahle State of the Animal, did fuch a 

Tower attend the Variation of the Tupil 

Exp. LIIL § 7. 
BocrhaaveV Notion of Light, fbewn inconjtjlent 

with theFormation oftheEye ///^i^Exp.LIII.§&. 

The 



IN D E 5 

The Uvea in the Eye of an Ox, w. 
its internal MufcuLif Ringmu 
raife the Vertex of the Cornea 

This Mufcular Ring, with whi 
f arable from the Cornea 

Its Strength fufficient to undergo 
Contra0ion, for raijing the Ar 
nea to a proper degree ofConvexi 

The great Ufe of this Mechaniff 
general ' 

Anatomifts, their Mijiake with ; 
Ufe ajjigned by them to the Muji 

Vijionin the human Eye how limit et 
Such a Limitation abfolutely neceff, 

Being of Man 
Microfcopes, their Foundation and L 
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ERRATA. 

i. lint 11. fir tttOtTod^. p. e.l.8.anddle< 
15, far ad, r. to. p. 6;. 1. penult, for Vena of, 
, Ihewp (at Exp. XIV. XV. and XIX.) p. 178, 
.Vatac p. ato. 1. II. /» Prefuution, r, Sepii 
.134. 1.'17. /erhnllttetuined, r. bad it been 
(he. 
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